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ANNUAL  REPORT  OF  THE  MISSISSIPPI  RIVER  CO}fMLSSION  FOR  THE 

FISCAL  YEAR  ENDING  JUNE  SO,  UK)4. 

Office  Mississippi  River  Commission, 

FuiXERTON  Building, 
St.  Louis,  Mo.^  June  30,  1904. 

Sib:  The  Mississippi  River  Commission  has  the  honor  to  submit  this 
its  annual  report  for  the  year  ending  June  30,  1904. 

The  act  of  June  28,  1879,  by  which  the  Commission  was  created, 
defined  its  duties  as  follows: 

To  direct  and  complete  such  surveys  of  said  river,  between  the  Head  of  the  Passes 
near  its  month  to  its  headwaters  as  may  now  be  in  progress,  and  to  make  such  addi- 
tional snrveys,  examinations,  and  investigations,  topographical,  hvdrographical,  and 
hydrometrical,  of  said  river  and  its  tributaries,  as  may  be  deemed  necessary  by  said 
commission  to  carry  out  the  objects  of  this  act.  *  *  *  To  take  into  consideration 
and  mature  such  plan  or  plans  and  estimates  as  will  correct,  permanently  locate,  and 
deepen  the  channel  and  protect  the  banks  of  the  Mississippi  River;  improve  and 
give  safety  and  ease  to  the  navigation  thereof;  prevent  destructive  floods;  promote 
and  facilitate  commerce,  trade,  and  the  postal  service;    *    *    * 

Under  the  authority  of  this  act  and  subsequent  laws  relating  to  the 
subject,  surveys  and  observations  have  been  carried  on  and  works  of 
improvement  under  the  authority  and  direction  of  laws  making  appro- 
priations for  that  purpose  have  been  undertaken  and  executed.  The 
original  project  contemplated  the  permanent  location  and  deepening 
of  the  channel  by  engineering  worKs  for  the  contraction  of  the  low- 
water  width  where  necessary,  the  protection  of  the  banks  against  cav- 
ing, and  the  confinement  or  the  aischarge  at  flood  stages  by  levees. 
These  works  were  prosecuted  with  effect  for  a  number  ot  years  in  two 
selected  parts  of  the  river,  known  as  Plum  Point  reach  and  Lake  Provi- 
dence reach,  and  with  highly  beneficial  results  in  the  improvement  of 
the  channel  in  those  reaches.  But  the  work  done  in  them,  while 
demonstrating  the  soundness  of  the  theory  upon  which  it  was  based, 
also  demonstrated  that  the  general  iinprovement  of  the  channel  by 
contraction  and  revetment  works  woulcf  necessarily  consume  too  long 
time  and  involve  too  great  expense  to  meet  the  needs  of  commerce. 
It  happened  also,  fortunately,  that  as  that  fact  became  apparent  the 
progress  of  engineering  skill  and  invention  had  reached  the  point  at 
which  dredging  machines  became  possible  of  such  power  and  eftiitiency 
as  to  hold  out  the  hope  that  an  immediate  and  economical  solution  of 
the  problem  of  deepening  the  channel  for  navigation  might  l)e  found 
in  the  opening  and  maintenance  of  channels  across  the  obstructing  bars 
at  low  water  by  means  of  dredging.  After  studies  and  experiments 
extending  over  several  years  this  method  of  improvement  of  the  low- 
water  channel  was  adopted  and  has  been  applied  with  success.  The 
history  of  the  work  from  the  beginning,  and  of  the  experiences  which 
led  to  this  change  of  plan  and  tne  reasons  for  such  cnange  are  fully 
detailed  in  former  reports. 
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The  general  project  under  which  the  work  of  the  Commission  has 
been  conducted  for  several  years  past,  and  which  is  proposed  for  the 
year  to  come,  may  be  stated  as  follows: 

1.  Continuation  of  surveys;  preparation  and  publication  of  maps; 
maintenance  of  gauges;  the  recording,  tabulation,  and  publication  of 
gauge  readings,  and  the  taking  and  recording  of  discharge  measure- 
ments and  other  observations. 

2.  The  building,  extension,  and  repair  of  levees. 

3.  The  building,  maintenance,  and  operation  of  dredge  boats. 

4.  The  repair  of  existing  works  for  tne  improvement  of  the  channel, 
the  preservation  of  harbors,  the  prevention  of  cut-offs,  and  the  security 
of  levees. 

5.  Other  miscellaneous  details  incident  to  the  execution  of  the  gen- 
eral project. 

All  of  which  will  be  specified  in  detail  in  what  follows. 


APPROPRIATIONS  AND  ALLOTMENTS. 


• 


By  the  sundry  civil  act  approved  March  3,  1903,  the  sum  of 
$2,000,000  was  appropriated  for  continuing  improvement  of  Mississippi 
River  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  including 
salaries,  and  clerical,  office,  traveling,  and  miscellaneous  expenses 
of  the  Mississippi  River  Commission.  The  amount  thus  appropriated 
was  allotted,  on  the  recommendation  of  the  Commission,  as  follows: 

Mississippi  River  Commission $27, 000 

Surveys,  gauges,  and  observations 66, 000 

Dredges  and  dredging 286,000 

$378,000 

FIRST  AND  SECOND   DISTRICTS. 

Repair  of  revetment  work: 

Plum  Point  reach 69,000 

HopefieldBend 99,000 

Care,  repair,  and  renewal  of  plant 60, 000 

Levees 325,000 

Survejrs 6, 000 

Harbor  of  Helena,  Ark 6,000 

Harbor  of  Memphis  (including  Wolf  River) 8, 000 

671, 000 

THIRD   DISTRICT. 

Repairs  and  extension  of  revetment  work 136, 000 

Care,  repair,  and  renewal  of  plant 77, 000 

Levees * 403,600 

Surveys 6, 000 

Harbor,  Greenville,  Miss 26, 000 

646,600 

FOURTH    DISTRICT. 

Repairs  and  extension  of  revetment  work  at  Bondurant  and 

Kempe  for  protection  of  levees 69, 000 

Care,  repair,  and  renewal  of  plant 47. 000 

Levees 271,600 

Surveys 6, 000 

Harbors  of  Natchez  and  Vidaiia,  Mississippi  and  Louisiana 12, 000 

405,600 

2,000,000 

By  the  sundry  civil  act  approved  April  28,  1904,  the  sum  of 
$2,000,000  was  appropriated  for  .continuing  improvement  of  Missis- 
sippi Biver  from  Head  of  Passes  to  the  mouth  of  the  Ohio  Biver, 
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including  salaries  and  clerical,  office,  traveling,  and  miscellaneous 
expenses  of  the  Mississippi  River  Commission.  The  amount  thu3 
appropriated  was  allotted,  on  the  recommendation  of  the  Commission, 
as  follows: 

Miseiasippi  River  Commission $30, 000 

Surveys,  gauges,  and  observations 50,000 

Dredges  and  dredging 307, 000 

$387,000 

FIRST  AND  SECOND   DISTRICTS. 

Surveys 5, 000 

Repairs  to  revetments  at  Fletchers  Bend  and  Osceola  bar,  in- 
cluding quarrying  of  stone 100, 000 

HopefieldBend 120,000 

New  Madrid 10,000 

Helena 10,000 

Plant 50,000 

Levees 310,000 

605,000 

THIRD   DISTRICT. 

Surveys 5,000 

Repairs  to  revetment  at  Lake  Providence  and  general  repairs, 

including  quarrying  of  stone 67, 000 

Plant - 20,000 

Longwood  revetment 100, 000 

JLeveee 380,000 

572, 000 

FOURTH   DISTRICT. 

Surveys ' 5,000 

Repairs  of  revetment  at  Bondnrant 3, 000 

Repairs  of  revetment  at  Kempe  Bend 80, 000 

Plant 38,000 

Levees 310,000 

^ 436, 000 


2, 000, 000 

By  the  act  approved  April  28,  1904,  authority  was  given  to  the 
Secretary  of  War,  as  recommended  by  the  Mississippi  River  Commis- 
sion, to  enter  into  contract  or  contracts  for  levee  work  upon  the 
Mississippi  River  between  Cairo  and  the  Head  of  the  Passes  during 
the  fiscal  year  ending  June  30, 1905,  to  the  extent  of  $1,000,000,  to  be 
paid  for  out  of  the  appropriation  for  that  stretch  of  the  river  author- 
ized by  the  river  and  harbor  act  of  1902  for  the  fiscal  vear  ending 
June  30,  1906,  when  the  appropriation  for  the  last-named  fiscal  year 
shall  become  available. 

Pursuanttothis  act  allotments  have  been  made,  upon  the  recommen- 
dation of  the  Commission,  of  sums  for  which  contracts  for  levee  work 
in  the  several  districts  may  be  made  as  follows,  to  be  paid  for  out  of 
the  appropriation  for  the  fiscal  year  ending  June  30,  1906,  when  the 
appropriation  for  that  year  shall  become  available: 

Upper  St  Francis  levee  district $15, 000 

Reelfoot  levee  district 15, 000 

Lower  St.  Francis  levee  district 140, 000 

Upper  Yazoo  levee  district 70, 000 

White  Eiver  levee  district 70, 000 

Lower  Yazoo  levee  district 150, 000 

Upper  Tensas  levee  district 230, 000 

Lower  Tensas  levee  district 110, 000 

Atchafalaya  levee  district 40,000 
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Lafourche  levee  district $40, 000 

Pontchartrain  levee  district 90, 000 

Barataria  levee  district 15, 000 

Lake  Borgne  levee  district 15, 000 

1,000,000 

Details  of  the  expenditure  of  these  allotments  are  appended  hereto. 

Two  changes  have  occurred  during  the  year  in  the  membership  of 
the  Commission.  Benjamin  M.  Harrod  was  appointed  member  oi  the 
Isthmian  Canal  Commission  and  was  succeedea  by  Henry  B.  Richard- 
son, qualified  March  31,  1904;  and  Henry  L.  Marindin  died  March  26, 
1904,  and  was  succeeded  by  Homer  P.  Ritter,  appointed  April  14, 1904, 
and  (|ualified  April  20,  1904. 

Three  meetings  of  the  Commission  have  l)een  held  during  the  year — 
the  ninetieth,  wnich  was  held  on  board  the  steamer  Mississippi auring 
the  annual  low-water  inspection  of  the  river  from  November  7  to  17, 
1903,  inclusive;  and  the  ninety-first,  which  was  held  on  board  the  steamer 
Mississippi  during  the  annual  high-water  inspection  of  the  river  from 
March  10  to  18,  1904,  inclusive;  and  the  ninety-second,  which  was  held 
at  the  office  of  the  Commission  at  St.  Louis  from  June  27  to  29, 1904. 

SURVEYS  AND  MAPS. 

The  field  work  of  the  survevs  comprises  secondary  triangnlation, 

{)recise  levels,  topography,  and  hydrography.  The  secondary  triangu- 
ation  now  covers  tlie  entire  river  from  tlie.Head  of  the  Passes  to  the 
headwaters  of  I^ke  Itasca,  a  distance  by  river  of  about  2,347  miles. 
The  triangulation  follows  the  river  to  Aitkin,  Minn.,  about  1,086 miles 
above  Cairo.  From  Bminerd,  Minn.,  about  55  miles  below  Aitkin,  it 
is  carried  directly  across  countrv"  to  Lake  Itasca,  and  thence  down  the 
river  to  Lake  Bemidji.  From  Lake  Bemidji  a  b«ise  line,  whose  length 
and  azimuth  are  accurately  determined,  has  been  carried  along  the 
railroad  to  Aitkin,  thus  forming  a  loop.  This  base  line  forms  the  oasis 
of  the  topograph}^  and  h^'drograph}'^  work  along  the  river.  The  pre- 
cise levels  also  cover  the  entire  river  and  generally  follow  the  same 
lines  as  the  triangulation,  but  extend  down  to  the  end  of  the  jetties  at 
the  mouth  of  South  Pass. 

Topography  and  hudrography. — The  topographv  and  hydrography 
of  the  river  are  completed  from  the  Head  of  the  Passes  to  Pokegama 
Dam,  Minn.,  a  river  distance  of  about  2,230  miles.  This  work  is  also 
completed  over  the  Itasca  Basin  and  a  portion  of  the  river  in  that 
vicinity.  Numerous  surveys  and  re^urveys  of  portions  of  the  river 
have  been  made  during  the  past  year  for  special  purposes,  all  of  which 
are  described  in  the  report  of  the  Secretary,  hereto  annexed. 

PuhHshed  maps  and  charts, — Detail  maps  Nos.  213  to  218,  inclusive, 
were  published  to  a  scale  of  1:10,000.  This  extends  this  series  from 
Minneapolis,  Minn.,  to  a})out  10  miles  below  Little  Falls,  Minn.,  993 
mih»s  above  Cairo.  A  title  sheet  and  an  index  map  in  two  sheets  for 
the  series  of  detail  charts  from  Cairo  to  Minneapolis  were  published. 
Maps  Nos.  131  to  135.  inch  to  the  mile  series,  were  published.  These 
extend  to  tlie  lower  limits  of  the  city  of  St.  Paul,  Minn.  A  map  of 
the  St.  Francis  Basin,  upon  a  scale  of  one-half  inch  to  the  mile,  two 
sheets,  was  published.  A  second  edition  of  500  copies  of  the  Itasca 
Bajsin  map,  m  colors,  was  published. 
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GAUGES. 


Perjnanent  gauges. — ^There  are  38  permanent  gauges,  comprising  17 
established  by  the  Commission  and  21  received  by  transfer  from  the 
U.  S.  Engineer  OflSce  at  Vicksburg  in  1901.  Thev  are  distributed  as 
follows:  25  on  the  Mississippi  River  from  St.  Louis,  Mo.,  to  Fort 
Jackson,  La.;  1  on  the  Atchafalava  River;  1  each  on  the  Arkansas, 
Cumberland,  Tennessee,  and  St.  t'rancis  rivers;  3  on  the  Red  River; 
3  (including  Cairo)  on  tne  Ohio  River;  2  on  the  White  River.  The 
gauges  established  by  the  Mississippi  River  Commission  are  maintained 
by  allotments  from  the  appropriation  for  improving  Mississippi  River 
from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  and  tne  others 
by  allotment  from  the  permanent  appropriation  for  gauging  the  waters 
of  the  Mississippi  River  and  its  principal  tributaries,  established  by 
acts  of  August  11,  1888,  and  June  13,  1902.  A  description  of  these 
gauges  is  printed  in  the  supplement  to  the  Report  of  the  Chief  of  Engi- 
neers for  1902,  pages  52  to  59.  The  permanent  gauges  have  been  twice 
inspected  during  the  3^ear,  gauges  ana  bulletins  being  repaired  and  left 
in  good  order. 

The  highest  and  lowest  readings  oa  the  permanent  gauges  during  1903 
with  the  previous  highest  and  lowest  for  comparison,  the  highest  read- 
ings on  the  piuges  on  the  tributaries  for  1904  to  June  30,  and  a  hydro- 
Jraph  showing  the  daily  stages  of  the  main  river  from  Cairo  to  Fort 
acKSon  from  June  1,  1903,  to  May  31,  1904,  are  given  in  the  report 
of  the  Secretary,  appended  hereto. 

A  new  inclined  gauge  of  concrete,  with  a  steel  beam  embedded,  has 
been  constructed  on  the  levee  slope  at  Memphis,  Tenn.  The  gradua- 
tions and  figures  have  been  marked  in  the  steel  of  the  St.  Ijouis  gauge. 
The  gauges  at  Cairo  and  Memphis  will  be  marked  in  a  similar  manner 
next  season.  The  high  water  of  1903  at  St.  Louis,  which  read  38  feet, 
has  been  permanently  marked  on  the  gauge.  A  gauge  has  been  main- 
tained at  Aitkin,  Minn.,  in  connection  with  the  survey  of  the  upper 
Mississippi. 

High-water  gauges. — The  high-water  gauges  are  185  in  number,  dis- 
tributed on  the  Mississippi  River,  from  Cairo  to  the  Head  of  the  Passes, 
about  5  miles  apart.  These  gauges  are  read  at  times  of  highest  water 
only,  and  supplement  the  permanent  gauges  in  determining  the  high- 
water  slope  or  the  river.  They  were  inspected  and  put  in  order  pre- 
vious to  the  high  water  this  spring.  The  maximum  readings  on  these 
gauges  during  the  high  water  of  1904  are  given  in  the  report  of  the 
Secretary,  together  with  a  profile  of  the  mam  river  from  Cairo  to  the 
Head  of  the  Passes. 

Tide  gauges. — The  tide  gauges  at  Biloxi,  Miss.,  and  East  Bay,  La., 
have  been  maintained  in  good  order  and  continuous  records  for  the  year 
secured.  The  staff  gauges  were  connected  with  their  bench  marks  by 
precise  levels  in  January,  1904.  The  reduction  of  the  records  since 
1899  is  now  in  progress,  and  the  results  will  be  published  when  the 
reduction  is  completed. 

Discharge  observations. — During  the  high  water  of  June,  1903,  the 
discharge  of  the  Mississippi  River  was  measured  at  Grafton  and  Thebes, 
111.  The  discharge  of  tne  Arkansas  River  at  Little  Rock,  Ark.,  was 
measured  about  tne  same  time.  All  these  discharges  were  taken  at  the 
highest  stages  reached.  The  results  were  published  in  Table  No.  7,  on 
pages  111,  112,  and  119  of  the  Supplement  to  the  Report  of  the  Chief 
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of  Engineers  for  1903.  During  the  low-water  season  of  1903  the 
dbcharg^s  of  the  Tennessee  and  the  Cumberland  rivers  were  measured 
at  the  lowest  stage  reached,  which  was  below  the  prescribed  discharge 
stage.  The  prescribed  stage  for  low-water  discharge  measurements  on 
the  Mississippi  was  reached  at  Columbus,  Ky.,  for  part  of  one  day, 
December  20,  when  a  reading  of  2.99  was  recoraed;  and  at  Carrollton, 
La.,  from  December  28  to  31,  the  minimum  reading  being  —0.1. 

During  the  high  water  of  1904  the  dischai^ge  of  the  Mississippi 
River  was  measured  at  Thebes,  111. ,  Columbus,  E^'. ,  Helena  and  Arkan- 
sas City,  Ark.,  Vicksburg,  Miss.,  and  Ked  River  Landing  and  Carroll- 
ton,  La.  The  discharge  of  the  Atchafalaya  was  measured  at  Simmes- 
port,  La.  All  these  discharges  were  taken  at  the  higheststages  reached 
at  their  respective  localities.  The  results  of  these  measurements  are 
set  out  in  the  report  of  the  Secretary  hereto  appended. 

DREDGES   AND   DREDGING. 

Project, — In  1896  the  Mississippi  River  Commission  adopted  a  proj- 
ect for  obtaining  and  maintaining  by  means  of  dredging  a  channelin 
the  Mississippi  River  below  Cairo,  with  a  width  of  250  feet  and  a 
depth  of  at  least  9  feet  throughout  the  year,  except  when  the  river  is 
closed  by  ice.  This  project  provided  for  the  construction  and  opera- 
tion of  7  hydraulic  dredges  by  the  30th  of  June,  1900,  and,  provision- 
ally, for  the  construction  of  two  others,  if  found  necessary. 

The  first  dredge,  the  Alpha^  was  built  from  plans  prepared  by  the 
dredging  conunittee  of  the  Commission,  and  was  in  tlie  nature  of  an 
experiment.  While  many  changes  in  this  boat  were  afterwards  found 
necessary,  it  nevertheless  demonstrated  the  efficiency  of  hydraulic 
dredges  for  the  work  proposed.  The  next  step  was  to  define  in  ^n- 
eral  terms  the  conditions  which  the  dredges  must  fulfill,  leaving  to  the 
builders  the  details  of  the  design.  Following  this  course  three  ared^es 
were  built.  Experience  was  constantly  gained  until  a  point  was 
reached  where  it  was  possible  to  outline  with  greater  accuracy  nearly 
all  the  details  of  construction.  Under  such  specifications  two  more 
dredges  were  built.  Under  still  more  rigidl}'^  drawn  specifications 
another,  the  seventh,  a  self-propelling  dredge,  was  placed  under  con- 
tract in  1898.  This  dredge  was  completed  and  delivered  to  the  United 
States  in  August,  1900.  The  eighth  and  ninth  dredges,  also  self- 
propelling,  were  placed  imder  contract  in  June,  1899,  and  were  com- 
pleted and  delivered  to  the  United  States  in  July,  1901.  In  June, 
1902,  the  Alpha  having  become  unserviceable,  the  construction  of  a 
tenth  dredge,  to  be  self-propelling,  was  decided  upon.  Plans,  speci- 
fications, and  drawings  have  been  prepared,  the  work  advertised,  and 
bids  received,  which  are  now  being  considered. 

The  names  of  the  dredges  and  the  order  of  and  dates  of  their  con- 
struction are  follows:  The  Alpha^  July?  1^^^;  the  Beta,,  April,  1896; 
the  Gainma^  August,  1897;  tne  Delta ^  August,  1897;  the  EpsiUm^ 
March,  1898;  the  Zeta,  March,  1898;  the  lota,  October,  1900;  the 
Kapjm,  July,  1901;  the  ITenry  Flud,  July,  1901.  The  tenth  of  the 
series,  to  be  built  during  the  coming  season,  will  be  named  the  B,  M. 
IFarrod,  Details  of  condition,  repairs,  and  operation  of  the  dredges 
will  be  found  in  the  report  of  the  Secretary  hereto  appended. 

The  season^ s  operations. — During  the  low- water  season  of  1903  six 
dredges,  the  Delta,,  the  Ep^lo^i^  the  Zeta,  the  lota,^  the  Kappa^  and  the 
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Henry  Flad^  were  in  commission.  The  Beta  was  returned  to  the 
fleet  on  September  28  by  the  oflScer  in  charge  of  the  work  at  South 
Pass,  and  did  not  take  the  field  after  that  date,  while  the  Gamma  was 
not  put  in  commission  during  the  season.  The  dredges  were  assigned 
to  different  stretches  of  the  river.  Three  survey  parties  were  kept  in 
the  field,  and  surveys  were  made  of  all  bars  where  trouble  was  antici- 
pated. Frequent  surveys  were  made  of  those  bars  where  dredging 
was  done,  to  observe  the  effect  of  the  dredging.  These  surve3's  served 
to  determine  the  areas  of  shoal  water  and  to  enable  the  location  of  the 
channels  to  be  intelligently  made.  Frequent  inspections  were  made 
of  that  part  of  the  river  where  shoals  are  known  to  exist,  and  all  cross- 
ings sounded.  The  greatest  possible  publicity  was  given  to  informa- 
tion obtained,  and  all  channels  were  located  by  easily  distinguishable 
marks. 

The  river  did  not  reach  a  stage  requiring  extensive  dredging  until 
about  December  5,  on  which  date  a  stage  of  10  feet  on  the  Cairo  gauge 
was  first  reached.  At  the  beginning  oi  the  season  it  was  expected  that 
the  high  water  of  the  spring  of  1903  would  result  in  the  formation  of 
many  obstructing  bars,  and  that  conditions  requiring  extensive  dredg- 
ing operations  would  early  develop.  The  dredges  were  accordingly 
prepared  for  service  and  the  survey  and  inspection  parties  organized 
early  in  August.  Four  dredges,  the  Ddta^  the  Zeta^  the  lota^  and  the 
Kappa^  tooK  the  field  during  that  month,  and  two  more,  the  Epsilon 
and  the  Henry  Flad^  were  sent  out  early  in  September.  During  the 
earl^  part  of  the  season  these  six  dredges  were  operated  wherever  it  was 
possible  for  them  to  work;  but,  owing  to  the  nigh  stages  prevailing, 
they  were  unable  to  work  to  the  best  advantage,  except  at  Peters  (272), 
where  the  bar  was  high  and  the  dredge  was  accordingly  able  to  make 
a  deep  cut,  in  which  tne  channel  remained  throughout  tne  season.  In 
the  latter  part  of  October  the  Emilon  and  the  Zeta  were  withdrawn 
from  the  field,  as  there  was  no  work  for  them  to  do,  and  it  was  believed 
that  the  other  dredges  would  be  able  to  handle  any  situation  likely  to 
arise  so  late  in  the  season.  The  Kappa  had  been  retired  in  September 
on  account  of  an  accident  to  her  main  engine,  and  during  November 
the  three  remaining  dredges,  the  Delta^  the  lota^  and  the  lleninj  Flad^ 
were  successively  retired,  so  that  at  the  end  of  the  month  all  the 
dredges  were  at  the  fleet,  the  Delta  and  the  Henry  Flad  being  kept  in 
commission  ready  for  use  if  needed. 

Up  to  this  time  a  channel  of  10  feet  or  over  had  been  maintained, 
except  at  Peters,  where  9i  feet  was  found  at  the  beginning  of  the 
season.  The  river  was  then  rising  at  Cairo,  and  the  season  was  con- 
sidered closed,  the  general  belief  being  that  the  rise  then  in  progress 
was  the  beginning  of  the  usual  midwinter  high  water.  About  the  1st 
of  December,  however,  the  weather  in  the  Ohio  and  Mississippi  valleys 
turned  suddenly  cold  and  an  unexpected,  rapid,  and  continuous  fall  set 
in  on  the  3d,  the  river  dropping  to  a  stage  of  2.8  at  Cairo  on  the  20th. 
An  even  more  abrupt  rise  followed,  reacning  a  stage  of  9.7  on  the  25th 
and  11.6  on  the  29tn.  The  corresponding  stages  at  Memphis  were  6 
on  December  4,  0.9  on  the  23d,  and  5.6  on  the  31st.  On  December  9 
the  inspection  party  found  a  depth  of  8i  feet  at  the  foot  of  island  21 
(131),  and  the  Henry  Flad  was  at  once  ordered  into  the  field,  followed 
witnin  a  day  or  two  by  the  Delta  and  the  Kappa.  The  Iota  was  put 
in  commission,  but  was  not  sent  into  the  field  on  account  of  the  shortage 
of  coaL 
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At  this  time  there  remained  on  hand  about  40,000  bushels  of  coal 
for  dredging  operations,  or  thirty-live  days'  supply  for  one  dredge. 
Thirty-five  thousand  bushels  more  had  been  ordered  from  the  coal 
company,  but  they  were  unable  to  make  any  deliveries  until  the  28th 
on  account  of  the  suspension  of  navigation  in  the  Ohio  River  by  ice 
and  low  water.  Twenty-two  thousand  bushels  were  secured  at  Mem- 
phis, but  it  proved  impossible  to  obtain  more,  as  none  of  the  coal  com- 
panies was  able  to  bring  any  coal  out  of  the  Ohio,  and  no  arrangements 
for  handling  coal  from  cars  could  be  made.  On  the  13th  the  Henry 
Flad^  on  her  way  up  the  river,  sank  a  full  barge  at  Craighead  Point 
(171)  and  lost  nearly  three  days  waiting  for  a  new  supply.  On  the 
evening  of  the  21st  a  boat  containing  about  10,000  bushels,  which  had 
that  morning  been  delivered  to  the  Kappa^  was  sunk  at  Presidents 
Island  (235)  by  the  steamer  James  Lee  and  the  contents  lost.  The 
Kappa  was  then  forced  to  retire  from  the  field,  leaving  only  the  DelUi 
and  the  Henry  Flad  in  operation  for  the  rest  of  the  month. 

Under  these  circumstances  the  operations  of  the  dredges  did  not 
keep  pace  with  the  falling  of  the  river,  and  the  depths  were  reduced 
below  9  feet  on  a  number  of  the  bars,  and  remainccf  in  that  condition 
for  periods  of  from  six  to  sixteen  da3\s  on  the  various  bars,  between 
December  7  and  26,  9  feet  and  over  being  restored  on  all  bai-s  by  the 
latter  date.  Between  the  15th  and  the  26th  navigation  above  Cairo, 
on  both  the  Ohio  and  Mississippi  rivers,  was  entirely  suspended  by  ice 
and  low  water,  the  larger  type  of  steamers  having  l>een  compelled  to 
suspend  operations  as  early  as  the  5th.  On  the  13th  ice  began  run- 
ning in  the  river  below  Cairo,  and  a  gorge  was  formed  at  Columbus  on 
the  16th,  lasting  two  or  three  days.  Except  for  this  interruption, 
however,  regular  packets  and  numerous  tows  of  lumber  and  logjs  nin 
between  Memphis  and  Cairo,  and  the  packets  below  Memphis  continued 
to  run  throughout  the  month.  It  is  not  known  that  any  boat  grounded 
in  the  channel  during  the  low  stage,  though  several  ran  on  the  bars 
outside  of  the  channel  limits.  With  the  exceptions  above  stated, 
depths  of  9  feet  or  more  were  maintained  over  all  the  bars. 

The  failure  to  maintain  the  prescribed  depth  on  all  bars  is  not 
believed  to  indicate  any  inherent  weakness  in  the  project  for  maintain- 
ing below  Cairo  a  channel  9  feet  in  depth  by  means  oi  dredging,  which 
has  proved  in  past  seasons  able  to  cope  successfully  with  lower  water 
than  was  met  with  this  year.  The  sudden  fall  came  when  the  season 
was  considered  closed,  and  the  operations  of  the  fleet  were  seriously 
hampered  by  the  scarcitv  of  coal,  numerous  accidents,  severe  storms, 
and  freezing  weather.  Those  dredges  which  it  was  possible  to  operate 
readily  opened  channels  through  the  bars  at  which  they  worked,  indi- 
cating that  had  it  been  possible  to  put  more  dredges  in  the  field  a  chan- 
nel of  the  required  dimensions  could  have  been  quickly  secured  and 
maintained.  A  list  of  the  bars  and  a  brief  statement  of  the  work  done 
at  each  will  be  found  in  the  report  of  the  Secretary,  appended  hereto. 

The  season's  experience  has  emphasized  several  important  facts 
relating  to  the  maintenance  of  a  deepjened  low-water  channel  by  means 
of  dredging.  Of  these  may  be  mentioned  first  the  additional  evidence 
afforded  of  the  practicability  of  the  project.  There  was  no  failure  of 
any  dredge  to  make  a  channel  speedily  and  successfully  where  it  had 
the  opportunity  to  work.  In  some  cases  unusual  results  were  accom- 
plishea.  At  the  opening  of  the  low-water  season  the  shoalest  point 
oelow  Cairo,  as  shown  by  the  surveys,  was  at  Peters  Crossing,  272 
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miles  below  Cairo,  where  the  bar  was  4  feet  and  more  above  low 
water,  extending  completely  across  the  river  with  a  least  width  between 
low-water  contours  of  nearly  half  a  mile.  The  dredge  Ddta  began 
work  at  that  place  on  August  30,  and  continued,  with  some  interrup- 
tions for  repairs,  until  September  9,  when  the  work  was  completed. 
The  dredging  was  done  with  a  deep  cut,  and  although  the  rate  of 
advance  was  slow,  the  results  were  excellent;  a  broaci,  deep  channel 
being  formed  following  the  dredged  cut,  which- remained  in  excellent 
concUtion  throughout  tne  season.  During  the  subsequent  extraordi- 
narj  low  water  m  December  the  depth  fell  to  8  feet  above  the  cut, 
while  in  the  cut  itself  the  depths  were  10  to  12  feet  and  over. 

The  sudden  and  unexpected  fall  of  the  river  in  December  showed 
the  necessity  of  some  more  ample  provision  for  such  emergencies. 
The  number  of  dredges  available  ought  to  be  increased  and  the  Com- 
mission recommends  the  construction  of  another  one  to  follow  the 
B.  M.  Ilarrod  as  soon  as  funds  for  that  purpose  shall  be  available. 

This  experience  also  suggests  with  renewed  emphasis  the  im{)ortance 
of  continual  striving  for  higher  degrees  of  excellence  in  design  and 
construction  of  macbinery.  The  dredge  boats  were  all  well  built,  up 
to  the  best  known  and  tried  standarcb  of  the  time  (except  the  dis- 
mantled Alpha)^  and  were  all  good  and  effective  machines.  But  the 
knowled^  gained  by  the  extensive  work  on  the  bars,  supplemented  by 
systematic  and  careful  tests  of  capacity  and  operation,  nas  led  to  the 
enaunation  of  defects  and  progressive  improvement  of  construction. 
The  last  three  built  of  the  dredge  boats  now  in  the  service  are  believed 
to  represent  the  highest  level  of  excellence  for  the  particular  work  for 
whicn  they  are  used  that  has  been  reached  in  the  art.  It  will  con- 
tribute to  the  certainty  of  complete  and  uninterrupted  maintenance  of 
Ae  improved  channels  to  bring  the  fleet  not  only  to  a  sufficiency  in 
number  to  anticipate  such  f  realSj  of  behavior  of  the  river  as  occurred 
in  December  last,  but  to  the  highest  attainable  perfection  of  design 
and  construction.  That  confidence  in  the  jxermanent  and  uninterrupted 
continuance  of  a  good  channel  for  navigation  which  is  indispensable  to 
meet  the  demands  of  commerce  will  not  be  secured  until  it  shall  have 
been  demonstrated  through  a  series  of  j'ears  not  merely  that  obstru(^t- 
ing  bars  can  be  removed  by  dredging,  but  that  the  Government  will 
certainly  be  at  all  times  prejpared  with  a  plant  sufficient  to  do  the  work 
under  all  conditions  that  can  arise. 

gUBVEY  FOB  14-rOOT  WATEEWAY,  MISSISSIPPI  EIVER,  FROM  THE  MOUTH 

OF  THE  ILLINOIS  RIVER  TO  ST.  LOUIS,  MO. 

A  full  history  of  this  survey  up  to  the  date  of  the  last  annual  report 
is  published  in  the  supplement  to  the  Report  of  the  Chief  of  Engineei-s 
for  1903,  page  68.  During  the  season  of  1903  a  party  was  put  in  the 
field  to  supplement  the  work  of  the  previous  year.  The  work  done 
by  this  party  included  levels  and  topographv  on  the  large  islands, 
omitted  m  1902,  and  on  the  lowlands  east  of  tne  river,  from  the  Mer- 
diants  Bridge  to  Wood  River;  also  topography  of  the  Columbia  bot- 
toms where  not  covered  bv  previous  surveys;  topography  and  levels 
between  the  Mississippi  ana  Missouri  rivers,  in  the  vicinity  of  Portage, 
Mo.;  soundings  in  the  Missouri  River  for  2  miles  up  from  the  mouth, 
and  the  location  of  dikes  in  the  river  between  Grafton  and  St.  Liouis. 
Ibe  diaduurge  of  the  Illinois  River  and  of  the  Mississippi  both  above 
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and  below  the  mouth  of  the  Illinois  were  measured  and  eight  borings 
made  in  the  river  bed  to  rock,  the  boring  apparatus  being  mounted 
on  a  pile  driver. 

The  work  of  reducing  and  platting  the  field  notes  has  been  in 
progress  since  the  close  of  the  field  work.  The  finished  maps  will 
cover  thirteen  sheets,  on  a  scale  of  1:4,800. 

Attention  is  called  to  the  following  reports  which  accompany  the 
report  of  the  Secretary,  hereto  appended. 

Report  of  Assistant  Engineer  Kivas  TuUy  on  gauges,  discharge 
observations,  reduction  of  physical  data,  and  oflSce  publications. 

Report  of  Assistant  Engineer  F.  B.  Maltby  on  dredging  operations 
on  the  Mississippi  River  between  Head  of  rasses  and  the  mouth  of 
the  Ohio  River,  and  care  and  repair  of  dredging  plant. 

Report  by  the  same  oflScer  on  eflSciency  tests  of  hydraulic  dredges. 

CHANNEL  WORKS,   BANK  PROTECTION,   AND    HARBOR  IMPROVEMENTS   IN 

THE   SEVERAL   DISTRICTS. 

First  district^  from  Cairo^  III, ,  to  tftefoot  of  Island  40  {iSW  miles). — 
Headquarters,  Randolph  Building,  Memphis,  Tenn.  District  officer: 
Capt.  E.  W.  Van  C.  Lucas. 

Construction  works  for  channel  improvement,  protection  of  caving 
banks,  and  harbor  work  in  this  district  are  located  at  Columbus  and 
Hickman,  Ky.,  New  Madrid  and  Caruthersville,  Mo.,  and  Plum  Point 
reach,  together  with  certain  isolated  works  of  low-water  channel 
dikes  at  different  points  throughout  this  district. 

Columbus^  Ky,^  21  miles  helow  Cairo ^  left  hanlc. — ^The  work  at  this 
point  was  done  in  1889  and  1890  and  consists  of  5  submerged  dikes 
protecting  about  2,200  feet  of  harbor  front.  No  repairs  have  been 
made  since,  and  while  some  minor  work  is  desirable  it  is  not  at  present 
absolutely  necessary. 

Ilichrnan^  Ky.^  36  miles  hdmo  Cairo^  Uft  hank. — ^The  work  at  this 
point  consists  of  1,650  feet  of  continuous  revetment  placed  in  1889, 
1892,  and  1894,  to  prevent  caving  along  the  lower  portion  of  the  town. 
Slight  repairs  were  made  in  l^X)  on  account  of  injury  to  the  revet- 
ment from  local  drainage.  The  work  is  now  in  good  condition  and 
nothing  additional  is  at  present  contemplated. 

N'ew  Madrid^  3Io.^  71  miles  hel<no  Cairo ^  right  hank. — This  work 
consists  of  bank  revetment,  extending  along  the  river  front  of  the 
town,  of  continuous  fascine  mattresses  260  feet  wide  below  low  water, 
with  riprap  paving  on  the  graded  bank  above  low  water.  Nine  hun- 
dred feet  OT  revetment  was  constructed  in  1893  and  afterwards 
extended  as  follows:  700  feet  in  1894,  500  in  1896,  1,573  in  1898,  and 
1,000  in  1900.  The  present  effective  revetment  is  4,460  feet  long  and 
is  in  generally  good  condition  excepting  a  few  places  near  the  low- 
water  line  which  will  require  minor  reoairs  whenever  the  river  staffe 
will  permit.  A  recent  cnange  in  the  cnannel  crossing  just  above  the 
town  threatens  the  upper  end  of  the  revetment  work,  which  may  have 
to  be  extended  about  1,000  feet  upstream. 

Caruthersville^  Mo.^  110  miles  helow  Cairo,  right  hank. — ^This  work 
consists  of  spur  dikes  and  continuous  revetment  for  the  protection  of 
the  caving  Imnk  in  front  of  the  town,  the  present  effective  length  being 
2,300  feet.  This  revetment  is  in  good  condition  excepting  at  uie  lower 
end,  where  it  is  flanked  by  a  deep  cave,  making  a  downstream  ezten- 
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sion  advisable.    There  are  indications  of  caving  above  the  revetment, 
and  an  upstream  extension  may  also  be  necessary. 

PlAim  Point  reach^  llfl  to  186  miles  below  Cairo. — This  reach  com- 

E rises  about  67,400  feet  of  revetment  for  the  protection  of  caving 
anks,  the  closure  of  the  chutes  behind  Elmot  bar  and  Island  30  with 
a  brush  and  stone  dam,  the  closure  of  Osceola  and  Bullerton  chutes 
with  pile  dikes,  and  a  levee  along  the  left  bank  to  confine  the  flood 
waters  more  closely  to  the  river  bed.  The  object  of  all  these  works 
was  to  increase  the  navigable  depth  at  low  water  in  a  reach  of  river 
which  had  been  noted  for  je&Ts  lor  its  obstructing  sand  bars.  As  a 
result  the  banks  have  remained  practically  fixed  within  the  prescribed 
limits,  and  the  navigable  depth  at  low  water  has  been  increased  to  such 
an  extent  that  little  or  no  difficulty  has  been  experienced  in  navigating 
this  reach  since  the  works  approached  completion. 

At  no  time  since  the  works  were  well  under  way  has  the  navigable 
depth  reached  as  low  a  point  as  it  did  nearly  everv  low-water  season 

Snor  to  the  construction  of  the  rectification  works.  Dredging  was 
one  in  this  reach  during  two  different  low-water  seasons  in  order  to 
maintain  the  required  depth  of  9  feet. 

During  the  past  year  work  in  this  reach  consisted  of  general  repairs 
where  woven-mattress  revetment  had  been  damaged  or  destroyed.  At 
Daniels  Point  and  Ashport  Bend  these  repairs  were  of  a  minor  char- 
acter. It  had  been  expected  that  the  lower  part  of  the  Daniels  Point 
revetment,  which  has  been  almost  completely  destroyed  within  the 
paist  two  years,  would  have  to  be  replaced,  but  it  has  become  apparent 
within  the  last  year  that  the  revetment  now  in  place  will  probably 
suffice  to  hold  this  bank  in  its  present  good  condition,  caving  below 
having  almost  entirely  ceased. 

Ashport  Bend  has  a  continuous  revetment  about  16,450  feet  long, 
which  required  minor  repair  work  last  season  and  is  in  generally  good 
condition.  Ten  crib  dikes  were  placed  from  the  top  of  the  paving  to 
the  top  of  the  bank  to  prevent  further  scour  above  the  paving,  and 
willows  were  planted  rather  extensively  with  a  view  to  inducing  a 
natural  growth  to  effect  the  same  purpose. 

Of  the  17,300  feet  of  revetment  at  Fletchers  Bend,  4,400  feet  has 
been  destroyed  during  the  last  two  years  and  partially  replaced  with 
about  2,000  feet  of  rascine  revetment.  The  work  of  the  last  season 
consisted  in  placing  two  mats,  respectively  705  and  778  feet  long, 
above  and  below  the  mat  placed  in  1902.  There  still  remains  a  gap 
2,500  feet  long  where  the  old  work  has  been  destroyed  and  which  will 
be  covered  during  the  coming  season  with  a  new  fascine  mat.  Below 
this  break  the  old  revetment  will  be  reenforced  where  weakness  is 
indicated,  as  far  as  funds  will  permit. 

At  the  head  of  Osceola  bar  the  1895  mattress,  originally  3,750  feet 
lon^,  is  almost  destroyed.  No  funds  were  available  for  this  locality 
during  the  past  year.  The  old  revetment  below  the  1895  work  is 
apparently  in  good  condition,  although  it  is  not  exposed  to  current 
attock. 

The  lower  Osceola  and  Bullerton  bar  revetment  is  continuous,  about 
14,300  feet  long,  and  all  in  good  condition.  It  was  constructed  in 
1893-94  and  has  required  no  repairs  since  completion. 

It  should  be  noted  that  the  excessive  repairs  in  Plum  Point  reach 
are  principally  confined  to  the  old  style  mattress  work,  which  is  defi- 
cient in  width  and  weak  in  construction* 
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Ahattia  dikes. — These  dikes  are  used  for  the  purpose  of  closing 
secondary  chutes  and  contracting  the  low-water  channels  by  building 
up  the  sand  bars.  No  allotment  was  made  for  work  of  this  class  dur- 
ing the  past  season,  but  a  break  in  a  dike  built  during  the  preceding 
season  near  Hathaways  Crossing  (183  R.)  was  repaired  with  the  balance 
remaining  from  the  previous  year.  Experience  indicates  that  when 
properly  placed  these  dikes  are  very  effective  in  building  up  bars. 

\ox  further  details  concerning  the  first  district  see  reports  of  Cap- 
tain Lucas  and  Assistant  Engineer  Nolty,  appended  hereto. 

Second  district^  foot  of  island  Jfi  to  White  River  {173  miles). — 
Headquarters  Eandolph  Building,  Memphis,  Tenn.  District  officer: 
Capt.  E.  W.  Van  C.  Lucas. 

This  district  includes  the  protection  of  caving  banks  and  harbor 
work  at  Hopefield  Bend  and  Helena,  Ark.,  and  at  Memphis,  Tenn., 
and  also  the  dredging  of  Wolf  River,  Tenn. 

Hopefield  Bend^  Arh^  2^7  to  230  miles  below  Cairo^  right  hank. — 
This  revetment  was  originally  16,600  feet  long,  was  constructed  at 
various  times  between  1882  and  1889,  and  has  been  repaired  from  time 
to  time  since  completion.  The  upper  6,300  feet  has  been  destroyed 
and  partially  replaced  with  2,600  leet  of  new  fascine  mats  built  last 
year.  At  the  beffinnine  of  last  season  the  destruction  of  old  revet- 
mcnt,  be^un  last  year,liad  continued,  and  the  project  for  the  year 
contemplated  the  placing  of  about  4,000  linear  feet  of  new  revetment 
to  cover  the  part  most  urgently  in  need  of  repair.  Twenty-six  hun- 
dred feet  of  complete  new  revetment  250  feet  wide  was  placed  in  the 
gap,  and  840  feet  of  mat  116  feet  wide  was  placed  about  900  feet  below 
station  0.  Channel  mat  No.  3,  originally  900  by  254  feet,  and  built  with 
especial  care,  was  broken  in  sinking  and  the  lower  766  feet  lost,  the 
cause  of  the  break  being  primarily  a  heavy  cave,  causing  several  thou- 
sand tons  of  earth  to  fall  on  the  mat  while  it  was  being  sunk.  This 
revetment  has  a  present  effective  length  of  about  12,900  feet 

Woljf  Eiver^  230  wiles  below  (Mho.,  (eft  bank. — The  part  of  this  stream 
under  improvement  is  a  part  of  Memphis  Harbor,  and  its  improvement 
consists  of  dredging  for  the  purpose  of  maintaining  a  navigable  chan- 
nel during  the  low-water  season  from  its  mouth  2^  miles  upstream  to 
the  county  bridge.  During  the  past  season  52,340  cubic  yards  of  earth 
and  153  snags  and  logs  were  removed  and  the  channel  depth  maintained, 
permitting  navigation  throughout  the  season  excepting  for  a  few  days 
when  the  railroad  transfer  boat  grounded  and  blocked  the  channel. 
To  maintain  this  channel  depth  dredging  will  be  required  during  each 
low-water  season. 

MeinphiH  Harbor,  230  to  232  miles  belmo  Cairo,  hft  bank. — The  work 
along  tne  Memphis  front  embraces  the  protection  of  14,800  linear  feet 
of  bank  by  means  of  spur  and  continuous  revetment,  the  upper  portion 
of  which  is  covereil  by  a  sand  bar  which  encroaches  somewhat  upon 
the  levee  front  of  the  city.  The  area  of  this  bar  between  Wolf  Biver 
and  the  levee  front  is  al)out  100  acres  at  low  water,  of  which  12  acres 
is  a!x)ve  water  at  the  25-foot  stage.  The  recession  of  the  bank  in  Hope- 
field  Bend  has  caused  a  movement  upstream  of  the  channel  crossing 
from  Hopefield  Bend  to  Memphis,  tne  result  of  which  is  a  cutting 
away  of  the  bar,  a  strip  having  an  average  width  of  60  feet  having  been 
lost  during  the  last  year.  It  is  l>elieved  that  the  progress  of  this  bar 
downstream  has  been  checked  and  that  it  is  approaching  a  state  of 
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equilibrium  which  will  be  maintained  as  long  as  the  present  bank  line 
in  Hopetield  Bend  is  held.  The  revetment  along  the  Memphis  front  is 
in  good  condition,  no  repairs  were  made  during  the  past  season,  and 
none  are  contemplated  for  the  coming  season.  Its  present  effective 
length  is  9,900  feet. 

Ilelena^  Ark,^  306  in  ilea  below  Cairo ^  right  hank, — The  revetment 
work  at  this  place  consists  of  the  protection  of  4,900  linear  feet  of  river 
bank  in  front  of  the  citv,  of  which  3,500  feet  is  continuous  revetment 
and  1,400  dike  work.  iThe  caving  or  sloughing  off  at  very  low  stages 
continued  during  the  past  season  to  a  much  greater  extent  than  here- 
tofore, and  the  levee  is  now  dangerously  threatened.  The  available 
funds  were  insuflScient  to  do  much  work  during  the  past  season,  and  as 
only  $10,000  is  available  for  the  coming  year  it  is  probable  that  the 
local  levee  boards  will  have  to  assist  in  domg  the  necessary  work,  which 
will  probably  consist  of  a  short  levee  loop  and  mattress  revetment 
between  spurs. 

The  condition  of  the  plant  belonging  to  the  first  and  second  districts 
was  very  much  improved  by  the  beginning  of  the  last  working  season, 
and  revetment  operations  were  carried  on  to  the  extent  possible  with 
available  funds,  which,  however,  were  insuflScient  for  the  repair  work 
actually  needed,  much  of  which  had  to  be  left  till  the  coming  season. 

For  further  details  concerning  the  work  in  the  second  district  sec 
reports  of  Captain  Lucas  and  Assistant  Engineer  Rees  herewith. 

Third  district^  froni  White  River  to  Warrejiton^  Miss.  {^Jj},  rnil^s), — 
Headquarters,  Randolph  Building,  Memphis,  Tenn.  District  oflScers: 
Capt.  Chas.  L.  Potter,  July  1  to  7, 1903,  and  Capt.  E.  W.  Van  C.  Lucas, 
Juhr  7,  1903,  to  June  30,  1904. 

This  district  includes  the  works  of  improvement  at  Lake  Bolivar  front, 
Ashbrook  Neck,  and  Greenville  Harbor,  Mississippi,  and  Louisiana 
Bend,  Lake  Providence  revetment,  and  Delta  Point,  Louisiana.  The 
operations  of  the  past  year  included  repairs  to  the  revetments  at  Lake 
Bolivar  front,  Asn brook  Neck,  Greenville  Harbor,  and  Lake  Provi- 
dence revetment. 

Lake  Bolivar  fronts  ^17  miles  helow  Cairo ^  left  hank, — The  revet- 
ment at  this  point  was  built  to  hold  a  bank  the  caving  of  which  threat- 
ened a  levee  extending  across  between  the  head  of  Lake  Bolivar  and 
the  bank  of  the  river,  the  destruction  of  which  would  have  resulted  in 
the  abandonment  of  a  large  area  of  highly  cultivated  land.  The  original 
work  constructed  in  1888  and  1889  consisted  of  4,200  linear  feet  of 
bahk  revetment,  of  which  3,775  feet  is  now  effective.  Slight  repairs 
have  been  necessary  at  different  times  to  the  upper  bank  pavement, 
and  the  work  during  the  past  season  was  of  this  character  and  not 
extensive.  The  revetment  is  in  good  condition,  and  with  the  exception 
of  possible  minor  repairs  no  work  is  contemplated  for  the  coming 
season. 

Ashbrook  Neck^  J^Jfi  miles  helmo  Cairo^  left  hank. — The  object  of  the 
work  at  this  point  was  to  prevent  a  threatened  cut-off  which  would  have 
disturbed  the  regimen  of  the  river  for  a  long  distance  above  and  below 
and  brought  disaster  to  towns,  levees,  and  other  works  along  the  river 
banks.  W  ork  was  begun  in  1890  and  continued  at  intervals  until  1895. 
Repairs  have  been  made  from  time  to  time  in  the  upper  bank  paving 
ana  with  reenforcing  mats  where  the  original  revetment  has  shown 
3i^s  of  weakness.    The  ifutur^  mfkint^uapcQ  of  thi^  work  will  involve 
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minor  repairs  to  the  bank  paving  and  the  reenforcing  of  the  remaining 
2,000  feet  of  old  woven  iimt%  which  last,  however,  is  not  urgent. 

The  present  condition  of  the  revetment  is  good. 

Greenville  IIwrhoT^  If78  miles  helaio  Cairo^  Left  bank, — This  work  has 
for  its  object  the  rectification  of  the  bank  to  prevent  the  encroachment 
of  the  river  on  the  town  of  Greenville,  and  also  to  prevent  the  destruc- 
tion of  the  controlling  levee  line  whicn  protects  the  Yazoo  Basin  from 
overflow.  During  the  twelve  years  from  1882  to  1894  the  recession 
of  the  bank  in  the  Greenville  Bend  amounted  to  4,000  feet.  This  work 
was  begun  in  1887,  when  10  submerged  dikes  were  placed.  The  plan 
was  changed  to  continuous  revetment  in  1891,  and  14,600  feet  of  revet- 
ment have  been  placed,  of  which  12,100  is  at  present  in  effective  con- 
dition. The  work  of  the  past  season  included  the  placing  of  one  fascine 
mat  750  feet  by  225  to  reenforce  the  old  revetment  and  some  minor 
repaii's  to  bank  paving.  Since  the  completion  of  this  work  the  bank 
line  has  been  effectually  maintained.  The  revetment  is  in  good  condi- 
tion, and  there  is  no  apparent  need  of  any  repair  work  during  the  coming 
season. 

Lake  Providence  reach^  517  to  552  miles  helow  Cairo, — Prior  to  the 
improvement  work  this  reach  presented  the  most  serious  obstructions 
to  low- water  navigation  of  any  portion  of  the  river  below  Cairo,  except 
perhaps  the  Plum  Point  reach.  The  depths  were  often  as  low  as  4^  to 
5  feet  on  the  crossings.  It  was  therefore  selected  by  the  Commission 
as  one  of  the  reaches  where  a  project  for  systematic  improvement 
should  be  carried  out.  The  works  in  this  reach  resulted  in  a  marked 
improvement  in  the  channel  depths,  but  they  proved  to  be  too  light  to 
long  withstand  the  attacks  of  the  floods.  Kevetment  was  for  a  time 
prohibited  by  Congressional  enactment,  appropriations  failed,  and  the 
repairs  and  renewals  deemed  necessary  to  strengthen  and  hold  the  work 
already  done  could  not  be  made,  and  m  consequence  of  this  the  uncom- 
pleted works  were  badly  wrecked.  It  may,  however,  be  said  that 
these  works  served  a  useiul  purpose  by  materially  improving  the  navi- 
gation of  the  entire  reach,  which  still  continues  better  than  it  was  before 
the  work  was  begun.  There  has  been  but  one  low-water  season  since 
the  works  approached  a  stiige  of  completion  when  the  channel  depth 
was  not  sufficient  for  the  demands  of  navigation,  and  even  during  tnat 
season  the  depth  was  some  2  feet  greater  than  the  common  low-water 
depths  prior  to  the  beginning  of  the  improvement  work. 

jLomsiana  Bend^  52^^  miles  helmo  Cairo^  riijlit  hank. — The  revetment 
in  this  bend  is  part  of  the  systematic  improvement  of  Lake  Providence 
reach.  Work  began  in  1889  and  was  continued  from  time  to  time,  as 
funds  were  available,  until  1897.  No  extension  or  repair  of  this  work 
has  been  made  since  then.  The  total  length  of  the  original  work  was 
15,820  feet,  of  which  about  4,000  at  the  lower  end  has  been  destroyed. 

Lake  Provideyice^  5]fi  miUs  helmo  Cairo^  right  hank, — The  object  of 
this  revetment  work  was  to  control  and  hold  the  rapidly  caving  bank 
that  threatened  to  destroy  the  town  of  Lake  Providence  and  an  impor- 
tant levee  situated  between  the  lake  and  the  bank  of  the  river,  the 
destruction  of  which  would  have  necessitated  the  building  of  a  long 
line  of  new  levee  extending  from  Bunchs  Bend  aroui  d  the  lower  ena 
of  Lake  Providence,  and  would  have  resulted  in  the  abandonment  of 
several  square  miles  of  cultivated  land,  including  a  portion  of  the 
town  of  Lake  Providence.  It  was  begun  in  1894  and  continued  daring 
the  following  year,  further  extensions  being  made  in  1899  and  1900, 
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when  the  total  length  was  12,600  feet,  practically  all  of  which  is  still 
effective.  Minor  breaks  have  developed  from  time  to  time,  and  the 
revetment  has  been  extensively  reenforced  with  modern  fascine  mats, 
until  only  2,200  feet  of  the  original  woven  mat  work  remains  unpro- 
tected. 

The  work  of  the  past  season  included  two  channel  mats  250  feet  wide 
and  respectively  800  and  920  feet  long,  and  a  pocket  mat  to  reenforce 
the  old  revetment;  and  in  addition  some  repairs  to  the  bank  paving. 
A  break  in  the  bank  about  700  feet  long  developed  last  March,  which 
probably  involves  a  part  of  the  old  woven  revetment,  and  which  will 
DC  repaired  during  the  coming  season.  In  addition,  the  remaining 
unprotected  woven  revetment  will  probably  be  reenforced. 

l)elta  Point,  598  miles  helow  Cairo,  rigid  hank, — ^The  object  of  this 
work  has  been  to  hold  the  point  opposite  Vicksburg,  and  to  prevent 
recession  of  the  channel  downstream  away  from  the  harbor,  and  so 
aid  in  the  improvement  of  Vicksburg  Harbor,  now  in  charge  of  the 
Engineer  Department.  Caving  above  the  work  has  continued,  and 
may  require  an  upstream  extension  of  the  revetment  in  the  near  future. 
No  work  was  done  during  the  year  and  none  is  contemplated  for  the 
coming  season. 

For  further  details  of  work  in  this  district,  see  repoi-ts  of  Captain 
Lucas  and  Assistant  Engineer  Hider  herewith. 

Fourth  district,  Warrenton,  Miss.,  to  Head  of  Passes,  607-1,060  miles 
helow  Cairo. — Headquarters,  3232  rrytania  street,  New  Orleans,  La. 
District  officers:  Capt.  Chas.  S.  Bromwell,  Corps  of  Engineers,  U.  S. 
Army,  to  Mav  27,  1904,  and  after  that  date  temporarily  in  charge  of 
Lieut.  Col.  H.  M.  Adams,  Corps  of  Eng-ineers,  U.  S.  Army. 

The  works  include  the  bank  protection  of  Bondurant  Chute,  bank 
protection  in  Kempe  Bend,  improvement  of  the  harbors  at  Natchez  and 
Vidalia,  and  improvement  of  tne  harbor  at  New  Orleans,  La. 

Bondurant  Chute,  644,  iniles  heUno  Cairo,  right  hank. — This  work 
was  undertaken  in  order  to  prevent  the  destruction  of  the  levee  lying 
between  the  end  of  Lake  Bruin  and  the  bank  of  the  river,  no  other 
location  of  the  levee  line  being  practicable  in  the  immediate  vicinity, 
and  its  abandonment  involving  the  construction  of  a  loop  several  miles 
long  around  and  behind  the  lake.  In  addition  to  the'cost  of  construct- 
ing this  new  line  of  levee  to  replace  the  old  one,  the  abandonment  of 
the  latter  would  result  in  the  exposure  to  overflow  of  a  large  amount 
of  cultivated  land. 

This  revetment  consists  of  mattresses  constructed  of  willow  brush, 
and  a  few  experimental  ones  built  entirely  of  lumber,  for  the  sub- 
merged portion,  with  upper  bank  paying  of  concrete.  During  the 
past  year  the  revetment  has  been  extended  188  feet  downstream, 
making  a  total  length  of  2,295  feet.  It  is  now  in  good  condition  and 
is  considered  a  complete  work,  requiring  only  current  repairs. 

Kempe  Bend,  658  miles  helow  Cairo,  right  hank. — The  object  of  this 
work  has  been  to  prevent  further  erosion  of  the  bank  line  in  Kempe 
Bend,  which  has  already  destroyed  several  lines  of  levee  and  nearly 
reached  a  final  line,  the  destruction  of  which  would  necessitate  a  long 
line  of  new  levee  of  extremely  difficult  and  costly  construction.  The 
construction  of  a  new  line  would  also  require  a  long  period  of  time, 
and  a  break  in  the  front  line  in  the  meantime  would  be  disastrous  to  a 
large  section  of  the  country  below  Kempe.    Work  on  this  revetment 

Sup.  Eog.  1904 % 
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was  begun  in  1899  and  continued  each  season  since  that  time  antil  it 
now  reaches  a  length  of  7,593  feet  of  revetment  in  three  detached 
places,  5,315,  1,395,  and  883  feet,  respectively. 

During  the  past  season  the  work  consisted  of  replacing  2,670  feet  of 
the  original  revetment  placed  in  1899,  which  had  been  destroyed  by 
the  unusually  strong  current  during  low  water  and  consequent  scour 
of  the  channel,  and  of  revetting  the  bank  for  a  length  of  1,395  feet  in 
front  of  an  exposed  salient  of  the  levee  about  1,200  feet  above  the 
main  revetment.  The  conditions  in  Kempe  Bend  are  somewhat 
unusual,  there  being  but  little  current  along  the  bank  during  high 
water,  while  at  low  water  it  is  exceedingly  swift.  As  a  result  high- 
water  inspections  of  the  work  can  give  no  precise  knowledge  of  its 
condition,  which  will  not  be  developed  until  the  forthcoming  low-water 
season.  The  extension  and  repair  of  this  revetment  will  be  required 
during  the  season. 

Harbors  at  Natchez  and  Vidalia^  Miss,  and  La.^  688  miles  hdow 
Cairo^  left  hanh — This  work  has  consisted  of  the  revetment  of  Giles 
Bend  in  order  to  prevent  a  threatened  cut-off,  which  would  destroy 
the  harbors  of  Natcnez  and  Vidalia  and  disturb  the  general  regimen  of 
the  river  for  many  miles  above  and  below.  This  work  now  covers  a 
length  of  14.790  feet,  and  operations  during  the  past  season  have  been 
confined  to  tne  repair  and  maintenance  of  the  existing  revetment.  All 
the  work  that  has  been  placed  has  been  effective  in  maintaining  the 
bank  line,  but  further  extension  of  the  revetment  will  be  required. 
The  levee  built  along  the  axis  of  Cowpen  Neck  in  conjunction  with 
this  work  is  in  fair  condition,  requiring  only  minor  repairs.  Since 
the  flood  of  1903,  caving  along  the  narbor  front  of  the  city  of  Natchez 
has  become  very  active.  Operations  at  this  point  have  generally  beeD 
carried  on  under  special  appropriations,  and  a  continuance  of  these 
is  recommended. 

Junction  of  the  Mississippi^  Red^  and  Atchqfalaya  rivers^  La.^  764 
miles  below  Cairo, — The  improvement  in  this  locafity  consists  in  the 
maintenance  of  mattress  sill  dams  in  the  Atchafalaya  River  for  the 
purpose  of  preventing  the  enlargement  of  that  stream,  and  dredging 
the  low-water  channel  of  Old  River  for  the  purpose  of  maintaining  an 
adequate  depth  between  the  Mississippi,  Red,  and  Atchafalaya  rivers. 

The  original  sills  were  placed  in  1887-88,  and  since  that  time  no 
enlargement  of  the  Atchafalaya  has  been  observed.  The  dams  are 
apparently  in  good  condition,  and  beyond  slight  repairs  to  maintain 
them,  no  further  work  is  contemplated  in  this  section. 

During  the  past  season  the  depth  of  water  in  lower  Old  Biver  was 
such  that  no  dredging  was  required  at  that  place.  The  physicsBd 
changes  in  this  vicinity  are  carefully  measured  by  means  of  frequent 
surveys,  as  it  is  important  to  ascertain  promptly  any  tendency  to 
enlargement  in  the  bed  of  Old  River  or  at  the  head  of  the  Atchafalaya. 
The  survev  of  this  year  shows  but  little  change  from  those  of  previous 
years.  The  importance  of  maintaining  the  present  conditions  requires 
that  sufficient  funds  should  be  reserv^  to  cneck  immediately  any  ten- 
dency toward  enlargement  and  keep  Old  River  and  the  Atchafalaya  at 
all  times  under  safe  control.  The  effect  of  the  recent  contraction 
caused  by  the  construction  of  railway  embankments  has  not  yet  been 
fully  ascertained,  but  some  scour  in  Old  River  at  the  nulway  bridge 
has  occurred. 
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Nefw  Orleans  Hwrbor^  965  miles  hdow  Cairo ^  right  and  left  hank, — 
The  object  of  the  work  in  this  harbor  is  to  prevent  the  erosion  of 
banks  and  consequent  loss  and  damage  to  aajacent  property.  The 
work  consists  mainly  of  spur  dikes,  placed  at  intervals  of  about  450 
feet,  and  of  continuous  revetment  of  the  lower  bank.  In  places  where 
erosion  was  specially  active  continuous  revetment  was  placed  between 
the  spurs.  Tlie  banks  are  protected  in  Carrollton  Bend  at  the  upper 
end  of  the  harbor  in  the  vicinity  of  Southport;  in  Greenville  Bend, 
opposite  Audubon  Park;  Gouldsboro  Bend  to  Algiers  Point,  and  in 
the  third  district  reach.  A  total  of  about  6^  miles  of  bank  is  thus 
protected  by  dikes  and  continuous  revetment.  During  the  past  season 
the  revetment  of  Southport  was  extended  by  4,750  linear  feet.  The 
steep  banks  and  ffreat  aepths  of  water  make  the  preservation  of  the 
banks  in  New  Orleans  Harbor  both  diflScult  and  expensive,  and  the 
danger  of  sudden  collapse  in  certain  localities  is  by  no  me^ns  remote. 
Unaer  the  conditions  here  found  it  is  of  more  than  ordinary  impor- 
tance that  ample  means  should  be  provided  for  the  extension  and  com- 
pletion of  the  revetment  necessary  to  make  the  river  banks  along  the 
city  front  reasonabl^'^  safe. 

For  further  details  concerning  the  work  in  this  district  see  the 
reports  of  Capt.  Charles  S.  Bromwell,  Corps  of  Engineers,  U.  S. 
Army,  and  Assistant  Engineer  H.  S.  Douglas,  appended  hereto. 

PLANT  IN   THE  SEVERAL  DISTRICTS. 

First  and  second  districts, — This  plant  is  located  a  short  distance 
below  Memphis  when  not  in  active  service.  During  the  spring  and 
summer  of  1903  repair  work  upon  it  was  actively  carried  on,  and  it« 
previous  very  bad  condition  much  improved.  The  towboats  Chisca 
and  Titan  received  extensive  repairs,  and  barges  and  quarter-boats 
were  much  improved.  This  wort  was  continued  after  the  working 
season,  and  by  the  beginning  of  the  next  working  season  nearly  the 
complete  outnt  will  be  in  effective  condition.  No  new  plant  has  been 
purchased  or  built  for  the  first  and  second  districts  since  1894,  except 
one  flat  60  by  16  feet  built  during  the  past  year,  and  the  propeller 
steamer  Unique^  recently  purchased  from  the  Ward's  Engineering 
Works  of  Charleston,  W.  Va.  This  steamer  is  of  a  type  radically  dii- 
ferent  from  any  in  use  on  the  Mississippi  River,  and  was  purchased 
partly  as  an  experiment.  It  has  a  steel  hull  90  feet  long,  14  feet 
Deam,  4i  feet  depth,  28  inches  draft,  18f  feet  width  over  guards. 
The  boiler  is  tubular,  with  outboard  condensers.  The  engine  is  triple 
expansion,  of  a  very  compact  type,  developing  about  200  norsepower, 
with  a  coal  consumption  of   about  2  pounds  per  indicated   horse- 

Eower.  The  propeller  is  46  inches  in  diameter  and  operates  in  a  recess 
uilt  into  the  hull,  which  completely  protects  it  from  drift.  It  is 
expected  to  utilize  this  boat  for  surveying  and  inspection  purposes, 
and  also  to  conduct  with  it  a  series  of  experiments  to  determine  the 
value  of  this  type  for  towboats  and  other  vessels  in  use  on  Commission 
work. 

Thi/rd  district. — ^The  plant  pertaining  to  the  third  district  is  cared 
for  at  Greenville,  ""  ,  when  not  in  use.  General  repair  work  has 
been  continued  up<  ic,  and  it  has  been  maintained  in  good  condition. 
Twelve  new  1  )s  ^e  3"  ^^  iicted  and  a  new  steel  hull  towr 
iMMt  ia  QfWrii     ^  i;he  provision  for  rebuilding  the 
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hulln  of  tho  tug  Parker  and  the  hydraulic  grader  this  plant  will  be  in 
c<!X(H)ll(M)t  (condition  b}'  the  working  season.  Half  of  the  cost  of  the 
Htoainor  Unique^  above  mentioned,  was  paid  from  the  allotment  to  the 
third  district  plant. 

For  further  details  respecting  plants  in  the  first,  second,  and  third 
districts  reference  is  made  to  the  reports  of  Capt.  E.  W.  Van  C.  Lucas, 
hereto  appended. 

Fourili  (iUtnvt. — The  plant  pertaining  to  the  fourth  district  is  cared 
foi*  at  New  Orleans,  La.  General  repairs  to  the  entire  plant  have  been 
made,  and  it  is  now,  with  few  exceptions,  in  good  condition.  Con- 
tiiicts  for  the  construction  of  14  standard  gunwale  barges  have  been 
miid«^  and  ((  of  them  delivered.  Contract  for  the  constraction  of  a 
sniull  sU'el  hull  steamboat  has  been  made  and  the  boat  is  well  advanced 
(^)ward  completion. 

For  further  details  of  the  olant  in  the  fourth  district  reference  is 
miMle  to  the  report  of  Capt.  Charles  S.  BromweU,  hereto  appended. 

Other  pliinL  -An  e<juipment  of  towboats,  pile  sinkers,  and  barses 
is  maintniiH'd  for  use  in  connection  with  the  operation  of  the  drec^ 
boats.  A  t.ra(*t  of  land  at  West  Memphis,  Ai*k.,  containing  about  9 
iicr4*s,  has  been  purchased  for  stomge  and  other  uses,  and  a  warehouse 
and  machine  shot)  have  been  erected,  with  an  outfit  of  the  simpler 
miM*liines  and  tools  needed  in  the  work  of  repairs. 

For  (h'tails  respecting  this  plant  and  repairs  upon  it  reference  is 
made  t^)  the  report.s  of  the  Secretary  and  Assistant  Engineer  F.  B. 
Miiltl>y,  heretx)  appended. 

LEVEES. 

'Y\Hy  levefi4  of  the  first  and  second  engineer  districts,  comprisins*  the 
following  levee  districts:  Upper  St.  Francis,  Missouri;  Beelfoot,  Ken- 
tucky and  'I'enncssee;  Lower  St.  Francis,  Missouri  and  Arkansas; 
lIpiMM*  Yazoo,  Mississippi,  and  White  River,  Arkansas,  are  in  charge 
of  Capt.  K.  \V.  Van  C.  Lucas. 

Th*'  Vpjur  aSV.  FrnnciH  hrve  dhtrict  extends  on  the  right  bank  from 
Birds  Point,  Mo.,  opposite  Cairo,  to  the  mouth  of  Bayou  St.  John, 
just  above  New  Madrid,  with  a  river  frontage  of  70  miles  and  an  area 
of  700  sijuare  miles.  The  levee  projected  by  the  Conunission  wiU  be 
M  miles  lonjj,  of  which  6  miles  have  been  built. 

At  the  (»na  of  the  tiscal  year  the  United  States  had  placed  877,198 
cubic  yards  and  the  levee  board  and  private  parties  288,801  cubic 
yards,  a  total  of  6(11, <X)2  cubic  vards.  During  the  fiscal  year  ending 
June  30,  1905,  the  United  States  will  expend  $15,000  and  the  loou 
board  and  private  parties  about  the  same  amount. 

The  complete  protection  of  this  district  depends  upon  a  levee  from 
Birds  Point  to  the  high  land  in  the  vicinity  of  Cape  Girardeau,  which 
is  above  the  mouth  of  the  Ohio  River.  This  line  is  incomplete  and  in 
bad  repair.  As  it  is  justly  and  logically  to  bo  regarded  as  part  of  St. 
Francis  Iksin  levee  system,  the  Commission  recommenos  that  all 
doubt  as  to  the  right  to  include  it  in  allotments  for  levees  in  that  basin 
be  removed  by  express  authority  in  the  law. 

The  Reelf(H)t  levee  district  extends  on  the  left  bank  from  Hickman. 
Ey.,  to  Slough  Landing,  Tenn.,  with  a  river  frontage  of  24  miles  ana 
an  area  of  818  square  miles.  The  projected  levee  line  has  a  length  of 
21  miles^  of  which  4^  miles  in  Tennessee  have  been  built  by  the  local 
authorities,  and  about  5i  miles  in  Kentucky  by  the  United  otafeea  and 
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the  local  board.  To  date  the  total  yardage  placed  is  789,131 — 253,361 
by  the  United  States  and  536,770  by  the  local  boards.  During  the 
coming  year  the  United  States  will  do  about  $15,000  worth  of  work 
and  the  local  boards  are  expecting  to  spend  from  $5,000  to  $10,000. 

Yardage  to  complete  the  levee,  1,300,000. 

The  Lower  St.  Francis  levee  district  extends  on  the  right  bank  from 
Point  Pleasant,  Mo.,  to  the  mouth  of  the  St.  Francis  River,  with  a 
river  frontage  of  219  miles  and  an  area  of  3,500  square  miles.  The 
projected  levee  has  a  length  of  about  213  miles,  two  sections  of  which, 
respectively  178  miles  and  about  15  miles  in  length,  have  been  built, 
witn  an  intervening  gap  about  13  miles  in  length,  which  is  now  being 
closed  by  the  St.  Francis  levee  board  of  Arkansas. 

Yardage  erected  during  the  year,  683,057  by  the  United  States  and 
657,817  by  the  levee  board,  a  total  of  1,340,874  cubic  yards.  The 
levee  at  present  contains  15,249,972  cubic  yards,  of  which  the  United 
States  placed  5,234,111  cubic  yards,  and  the  local  authorities  10,071,861 
cubic  yards.  To  complete  the  levee  system  of  this  district  will  require 
the  addition  of  8,800,000  cubic  yards.  Contracts  have  been  made  for 
placing  700,000  cubic  yards  during  the  coming  year  with  Government 
funds,  and  the  levee  board  expects  to  place  about  1,600,000  cubic  yards 
additional. 

The  Upper  Yazoo  levee  district  extends  on  the  left  bank,  with  a  river 
frontage  of  121  miles,  from  the  hills  south  of  Horn  Lake,  Tennessee, 
below  Memphis,  to  the  lower  Coahoma  County  line.  This  levee  has 
a  length  of  124  miles,  and  protects  an  area  of  3,281  square  miles. 
During  the  present  year  the  United  States  built  373,853  cuoic  yards  of 
new  work  and  the  levee  board  1,333,891  cubic  yards  additional,  a  total 
of  1,707,744  cubic  yards.  This  levee  now  contains  22,090,622  cubic 
yards,  of  which  6,617,786  cubic  yards  were  placed  by  the  United 
States  and  15,962,836  cubic  yards  by  the  levee  board.  It  needs  for 
completion  5,100,000  cubic  yards.  During  the  coming  year  an  expend- 
iture of  $70,000  is  proposed  by  the  Commission. 

The  White  River  levee  district  extends  from  Helena,  Ark.,  74  miles 
down  the  right  bank,  and  has  an  area  of  910  square  miles.  The  line 
is  complete  in  length,  with  the  exception  of  four  breaks  out  of  the 
foui'teen  caused  by  the  flood  of  1897,  which  have  been  kept  open  until 
the  grade  and  section  of  the  rest  of  the  line  shall  have  been  suflSciently 
improved.  Their  aggregate  length  is  10,000  feet.  The  levee  is  74 
miles  long,  of  which  67  miles  is  under  Government  control,  and  the 
remaining  7  miles  under  the  control  of  the  Laconia  levee  board. 

During  the  present  fiscal  year  the  United  States  constructed  449,770 
cubic  yards  of  new  work,  and  the  levee  boards  142,980  cubic  yards 
additional,  a  total  of  592,750  cubic  yards.  The  levee  now  contains 
8,311,715  cubic  yards,  of  which  6,678,495  cubic  yards  were  built  by 
the  United  States,  and  1,633,220  by  the  levee  board.  There  is  needed 
to  complete  this  line  about  8,100,000  cubic  yards  of  additional  work. 

More  complete  details  concerning  the  conditions  and  needs  of  the 
levees  in  the  first  and  second  engineer  districts  can  be  obtained  from 
the  reports  of  Capt.  E.  W.  Van  (J.  Lucas  and  of  his  assistant  engineers, 
A.  J.  rfolty,  Charles  Le  Vasseur,  M.  Gardner,  and  A.  F.  Kilpatrick, 
hereto  appended. 

The  levees  of  the  third  engineer  district,  comprising  the  Lower 
Yazoo,  Mississippi,  and  Upper  Tensas,  Arkansas  and  Louisiana  levee 
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uj)[)or  lino  of  Bolivar  County,  Miss.,  tx)  the  mouth  of  the  Yazoo  River 
ul)ov(^  Vickshurjj:,  with  a  river  frontage  of  227  miles  and  area  of  8,367 
Hcjuan*  niiloH.  Tho  length  of  the  levee  line  is  187  miles.  During  the 
year  the  Tni ted  States  has  constructed  1,905,843  cubic  yards  of  new 
imd  enlarj^enient  work  and  the  levee  board  1,738,266  cubic  yards 
aclditional,  a  total  of  ;^()44,108  cubic  yards.  The  levee  now  contains 
;jr),<nr),a8tJ  cubic  yards,  of  which  16,020,000  cubic  yards  were  built  by 
thc^  lJnit(»d  St4iU\s  and  19,595,386  by  the  levee  board.  There  is  needed 
to  eonjplete  this  levee  about  13,000,000  cubic  yartls  of  additional  work. 
Durinj^  the  coming  season  the  Commission  proposes  to  expend 
$100,000  and  the  levee  board  in  the  neighborhocJi  of  $1,000,000  addi- 
tional, tln^  greater  part  of  which  will  be  needed  for  new  loops  made 
ii(»c(»ssarv  by  caving  banks. 

77/^'  Oppvr  Ti'imtH  h'rce  district  extends  on  the  right  bank  from  the 
highlands  on  tlie  south  side  of  the  Arkansas  River  to  a  point  in  Loui- 
siana op[)osit(*  Warrenton,  with  a  river  frontage  of  204  miles  and  an 
area  of  2,s75  scpuire  miles.  The  length  of  levee  line  is  186.8  miles. 
During  the  {)ast  year  there  has  been  added  to  the  levee  by  the  United 
St^ites  ru7,09()  euhic  yards,  and  by  the  levee  boards  1,808,210  cubic 
yards  additional,  a  totalof  i^, 485,300  cubic  yards.  The  levee  now  con- 
tains :50,7S4,12<)  cubic  yards,  of  which  18,470,476  cubic  yards  were 
built  by  the  Tnited  States  and  12,313,650  by  the  levee  boards,  and 
n(M»ds  for  completion  19,000,000  cubic  yards  additional,  which  includes 
an  (»xt(Misi()n  of  the  Arkansas  Itiver  lovee  of  about  6  miles,  necessary 
to  complete  the  svstein.  During  the  coming  year  the  Commission  pro- 
nosc's  to  (»xp(Mid  in  this  district  ^230,000,  to  which  the  Louisiana  levee 
boards  will  make  considerable  additions  and  the  Arkansas  levee  boards 
small  additions. 

For  inon*  detailed  information  concerning  the  condition  and  require- 
ments of  th(»  h'vees  in  this  district  reference  is  made  to  the  reports  of 
('apt.  K.  \V.  Van  C\  Lucas  and  of  his  assistant  engineers,  Arthur  Hider, 
A.  Miller  Todd,  and  K.  (\  Tollinger,  hereto  appended. 

The  levcMvs  of  the  fourth  engineer  district,  comprising  the  Lower 
T(Misas,  Atehafalaya,  Lafourche,  Barataria,  Pontchartmm,  and  Lake 
Horgne  levee*  districts,  all  ifi  Louisiana,  were  in  charge  of  Capt.  Chas. 
S.  Bromwell,  Corps  of  Engineers,  U.  S.  Arm}^  until  May  27,  1904, 
and  since  that  date  temporarily  in  charge  of  Lieut.  Col.  H.  M.  Adams, 
('orps  of  Engineers,  U.  S.  Army. 

The  Dnrcr  Ti-nmn  Ivvee  disfrlvf  extends  on  the  right  bank,  in  con 
tinuation  of  the  Tpper  Tensas  district,  from  a  point  opposite  War- 
renton, Miss.,  to  the  mouth  of  Red  River,  with  a  river  frontage  of  158 
miles  and  an  area  of  2,0S0  square  miles. 

The  lev(H>  line  is  continuous  from  the  upper  end  of  the  district  down 
to  I^ugere  Landing.  At  a  distance  of  (J.  72  miles  below  the  lower  end 
of  the  continuous  levee  there  is  a  stretch  of  8.78  miles  of  levee.  The 
length  of  constructed  levee  is  143.47  miles,  but  17  miles  of  levee  are 
projected  to  connect  the  levees  and  extend  them  down  to  the  lower 
end  of  the  district. 

At  the  end  of  the  last  fiscal  year  the  levee  line  of  this  district  con- 
tained 17,1^7,083  cubic  yards.  The  net  increjise  in  cubic  yardaffemnoe 
then  is  915,943. 
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The  Atchafalaya  levee  district  extends  on  the  right  bank  from  the 
Red  River  to  Bayou  Lafourche^  with  a  river  frontage  about  122  miles 
long.  The  length  of  the  levee  line  is  127.75  miles,  and  the  area  pro- 
tected is  6,085  square  miles.  At  the  end  of  the  last  fiscal  year  the 
contents  were  19,411,930  cubic  yards,  and  the  tiet  Inct^ease  since  that 
time  is  753,106  cubic  yards. 

TIte  Lafourche  ana  Barataria  lei^ee  districts  extend  on  right  bank 
from  Bayou  Lafourche  to  Head  of  the  Passes,  omitting  the  city  of 
New  Orleans.  The  river  front  is  160.5  miles.  The  levee  line  termi- 
nates at  the  Jump,  with  a  length  of  149.5  miles.  The  area  protected 
is  2,020  square  miles.  The  cubic  yards  of  earthwork  in  the  levees  on 
June  30,  1903,  were  11,005,740,  and  the  net  increase  for  the  present 
fiscal  year  is  490,990  cubic  yards. 

The  Pontchartrain  and  Lake  Borgne  levee  districts  extend  on  the  left 
bank  from  Baton  Rouge,  La.,  to  Head  of  the  Passes,  exclusive  of  the 
city  of  New  Orleans,  a  distance  of  214.5  miles.  The  levee  line  is  202.67 
miles  in  length  and  terminates  at  Salt  Works,  6  miles  below  Fort  St. 
Philip.  The  levees  protect  an  area  of  1,816  square  miles,  and  they 
contamed  at  the  end  of  the  last  fiscal  year  17,981,408  cubic  yards.  The 
net  increase  for  the  current  fiscal  year  is  1,084,771  cubic  yards. 

For  more  complete  details  concerning  the  levees  in  the  fourth  dis- 
trict reference  is  made  to  the  reports  of  Capt.  Chas.  S.  Bromwell, 
Corps  of  Engineers,  U.  S.  Army,  and  of  bupt.  W.  E.  Knobloch,  here 
appended. 

HIGH-WATER  STAGES. 

The  high-water  season  was  marked  bv  long  continued,  moderately 
high  stages.  No  crevasses  occurred.  The  highest  gauge  readings  at 
the  points  named  below  were  as  follows.  The  highest  readings  at  the 
same  places  during  1903  are  also  given  for  comparison: 


Cairo 

Fulton 

Memphis 

Helena 

Arkansas  City 
Greenyille 


1904. 

1903. 

49.10 

60.57 

37.40 

40.15 

89.20 

40.10 

47.62 

51.00 

48.96 

52.90 

43.55 

49.10 

Lake  Providence 

Vlcksburg , 

Natchez 

Red  River 

Carrollton 


42.45 
46.81 
45.60 
43.70 
16.32 


1903. 


46.48 
51.80 
50.35 
50.08 
19.42 


The  levels  reached  were  far  above  the  natural  banks  in  all  parts  of 
the  river.  But  for  the  levees  there  would  have  been  widely  extended 
overflow. 


MAP  OF  THE  ALLUVIAL  VALLEY. 


With  a  view,  mainlv,  of  exhibiting  the  present  extension  of  the 
levee  system  and  the  development  of  the  adjacent  country  which  has 
followed  it,  the  Commission  has  caused  to  be  prepared  a  map  of  the 
alluvial  valley,  which  is  hereto  appended,  p.  26.  This  map  is  limited 
to  the  area  which  would  be  subject  to  overflow  if  unprotected.  The 
heavy  black  lines  following  the  course  of  the  river  represent  the  levees 
now  existing,  about  1.418  miles  in  length.  It  shows  also  the  railroads  in 
lighter  black  lines  witn  their  names  indicated  by  initials;  and  the  location 
or  bars  on  which  dredging  has  been  done,  with  the  dates  of  working  on 
them,  and  the  lo  ion  ox  United  States  gauges;  also  the  United  Sto.tes 
^^'^^  districti       a,  in  Louisiana,  the  State  levee  districts  as  well. 
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No  fact  connected  with  the  recent  histoiy  of  the  alluvial  valley, 
apart  from  its  levee  system,  is  of  higher  significance  than  the  buUding 
or  its  railroiuls.  With  the  exception  of  two  or  three  transcontiiientS 
lines  which  were  compelled  to  cross  the  valley  at  whatever  cost  of 
construction  and  hazara  of  interruption,  they  have  all  been  built  within 
f(»w  years  past,  and  since  the  participation  of  the  United  States  in  the 
work  of  levee  building  has  inspired  confidence  in  the  permanence  and 
certainty  of  protection  from  overflow.  Except  for  this  confidence  the 
railroads  would  not  have  been  built.  Without  the  continued  main- 
tenance of  the  levees  they  can  not  be  kept  up  and  operated. 

The  alluvial  country  contains  vast  supplies  of  timber  which  can  not 
be  gotten  to  market  without  railroads.  Unlike  some  timbered  coun- 
tries, the  lands  of  the  alluvial  valley  will  have  a  value  and  productive- 
iH^ss,  after  the  removal  of  the  timber,  to  insure  permanent  prosperity, 
both  to  the  niilroads  and  the  inhabitants.  It  would  be  a  reasonable 
assumption  that  a  region  possessing  such  natural  resources  and  hold- 
ing out  such  promise  of  conmiercial  growth  and  prosperity  as  to  induce 
the  building  of  railroads  to  the  extent  shown  on  the  map  of  the  allu- 
vial valley  referred  to  would  respond  to  the  opportunities  offered  by 
the  railroads  in  mpid  development  of  business  activity.  Thatassump- 
tion  has  been  signally  verihed  in  the  present  case.  The  network  of 
railroads  shown  on  the  map  is  an  index  of  the  phenomenal  ^Jrowth  and 
prosiMM'ity  which  has  attended  and  followed  their  building. 

As  an  illustration  of  the  rapid  growth  of  population,  business,  and 
wealth  which  has  taken  place  in  the  alluvial  valley  since  confidence 
Imus  been  established  in  protection  against  overflow,  the  following 
facts  and  figures  are  subnntted  relating  to  the  Yazoo  Basin,  obtainra 
from  unofficial  but  trustworthy  sources. 

Between  1881  and  1884  a  line  of  railroad  was  constructed  down  the 
axis  of  the  Yazoo  Basin  from  Memphis  to  Vicksburg,  225  miles  in 
length.  Nearly  or  quite  three-fourths  of  the  countiy  was  unimproved 
ana  covered  with  heavy  forestij.  About  1890,  the  railroad  naving 
passed  into  the  control  of  the  Illinois  Central  Kailroad  Company,  the 
construction  of  branch  lines  began,  and  has  continued  since,  and  is 
going  on  now.  The  total  mileage  in  the  basin  has  increased  from  225 
miles  in  1890  to  816  in  1903,  and  is  still  extending.  The  lumber 
industry,  which  was  the  first  to  feel  actively  the  effect  of  this  railroad 
building,  has  grown  to  enormous  proportions.  The  lumber  is  shipped 
out  as  logs,  boaixls,  heading,  staves,  box  stuff,  spokes,  and  every  other 
form  of  merchantable  lumber.  (Jrcat  areas  of  land  in  the  interior  of 
the  basin,  which  were  formerly  regarded  as  irreclaimable  swamps, 
have  been  cleared,  drained,  and  put  under  cultivation,  and  have  been 
found  to  have  greater  fertility  and  productive  capacity  than  the  older 
and  higher  lana.  Flourishing  crops  arc  to  be  seen  to-day  growing  in 
depressions  where  the  high-water  marks  of  fonuer  floods  are  20  to  25 
feet  up  on  the  trees. 

The  jX)puIation  of  the  basin  increased  from  94,672  in  1880  to  195,346 
in  1900,  and  has  continued  to  increase  at  as  rapid  a  rate  since. 
The  assessed  value  of  taxable  property  in  1902  was  §42,000,000,  exclu- 
sive of  railroad  property,  which  was  an  increase  of  more  than  60  per 
cent.  The  increase  in  the  market  value  of  real  estate  has  been  far 
greater — prolmbly  twice  that  amount.  Ten  years  ago  the  basin  had 
2  banks,  with  aggregate  capital  of  $350,000;  now  there  are  51  banks. 
with  aggregate  capital  of  over  (3,000,000.  There  are  28  oil  mills  and 
8  cotton  compresses,  representing  an  investment  in  the  iiggreglte  of 
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Dourly  98,000,000.  The  number  of  tHtwmills  and  milln  for  the  manu- 
faeiure  of  lumber  in  various  forms  is  not  known,  but  is  very  lar^. 

EifecUve  and  successful  levee  buildin^jf  be^^n  in  1884«  when  the 
Upper  Yasoo  levoo  district  was  organized  under  the  laws  of  the  State. 
Toe  Lower  Yazoo  levee  district  was  organized  prior  to  that  time,  but 
had  not  done  effective  work,  and  could  not  without  the  active  coo{)era- 
tion  of  the  citizens  of  the  upner  district.  The  Iwisin  is  a  single  area 
in  its  relation  to  the  river,  ana  must  be  so  treated  for  the  purpose  of 
protection.  The  first  a(*t  of  the  levee  board  of  the  upiier  oistnct  was 
to  issue  $500,(KX)  of  bonds  at  8  pt^r  cent,  from  whicn  $487,500  was 
raised  by  the  aid  of  the  railroad  com|)any.  Afterwards  a  further  issue 
of  t4iK),(K)0  was  authorized  and  again  negotiated  by  the  aid  of  the 
railroad  company.  The  4  |x^r  cent  bonds  of  the  same  district  now 
oommand  a  premium  of  20  per  cent 

Almost  contemporaneouslv  with  these  proceedinf^  the  United  States, 
under  the  provisions  of  the  law  creating  the  Missussippi  River  Com- 
mission  and  subsequent  laws,  began  to  expend  money  to  aid  in  the 
building  and  repair  of  levees.  This  cooperation  greatly  stimulated 
tbe  efforts  of  the  citizens  of  the  basin,  and  the  levee  board  used  its 
power  to  levy  taxes  for  levee  building  to  the  limit  of  the  ability  of  the 
people  to  pay.  The  lev«»e  taxes  in  the  Upper  Yazoo  levet»  district  for 
1886  amounted,  in  round  numU^rs,  to  $118,(HH};  in  11H»3  to  $481,755. 
The  aggregate  c*otton  production  in  the  two  Ya^oo  levee  districts,  the 
upper  and  the  lower,  in  1879  was  estimated  at  185,868  liales;  in  hH)3 
at  4^,414  hales.  This  increase  of  the  production  of  cotton  is  cmplia- 
sized  by  the  fact  that  in  rei^ent  years  there  has  been  a  gn^ater  relative 
incrpase  in  the  product  of  other  crops  than  in  cotton.  Planters  have 
been  striving  to  impro%*e  their  agriculture  and  sec^ure  a  higher  degree 
of  industrial  independence  by  introducing  greater  variation  of  cro|)s, 
and  the  culture  of  i*om,  peas,  clover,  and  alfalfa  has  Ix'cn  greatly 
increased. 

This  growth  of  popuUtion,  production,  and  business  has  atT(Tted 
every  interest  of  s(K*iety.  The  Yazoo  Iksin  is  snrinkliHi  with  towns 
whose  sites  were  the  home  of  the  l^ear  and  the  wild  c*at  ten  years  ago. 
Churches  ami  si*hools  ha%'e  multiplied,  ami  the  |XH>ple  mrv  Is^tter  houM'd, 
better  clothe<i,  and  better  fed  tlian  fonnerly.  These  changes  touch 
one  sociological  and  industrial  pmblem  of  interest  and  ini|X)rtance. 
The  Yazoo  nasin  is  an  ideal  h<mie  and  the  raising  of  cotton  an  id(^ 
oorupation  for  the  negro.  The  simplicity  of  its  culture,  its  n^dv  sale, 
and  the  fac^t  that  it  can  \n^  grown  with  protit  on  a  small  scale  atfupt  it 
perfei*tly  to  the  capacity  and  taste  of  the  negro,  whether  as  an  employee 
or  a  small  tenant.  Tlie  increasing  extent  of  its  cultivation  in  rercnt 
jraam  has  attracted  a  great  emigration  of  that  race  fnmi  the  highlands 
to  the  Yaz(x>  country*,  and  gi%*en  them  the  advantage  of  active  coni|)0- 
titt<m  for  their  services. 

What  has  been  sai<l  of  the  Yazoo  Rasin  is  true,  in  the  main,  of  the 
whole  alluvial  valley.  The  fa4*ts  in  regard  to  tliat  |mrt  of  it  have  Is^en 
alaled  as  illustrating  the  nit>id  ad%'anc*4*  which  has  taken  pla4*c  in  all 
the  country  subject  to  overflow,  in  everv  element  of  prosjierity,  its  a 
reault  of  protection  agaiast  floods.  S>  far  as  we  know  it  is,  in  all  its 
circumstances,  without  a  narallel  in  the  hist^iry  of  imblic  works. 

It  need  hardly  lie  said  tnat  the  presc*rvati(»fi  of  tlies<«  iK'neficial  con- 
ditions depends  u|K>n  the  continimm*e  of  the  c*ontidence  which  ha>  lieen 
created  in  the  minds  of  men  in  the  stecuritv  and  |M*rmaneniv  of  protec- 
tkm  from  overflow.     It  was  the  inter%'entlon  of  the  strong  arm  of  the 
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Federal  Government  that  created  that  confidence,  and  it  alone  can 
maintain  it.  To  do  this  will  require  a  continuance  of  expenditures  for 
a  number  of  years  to  come,  and  to  do  it  well  and  certainly  they  should 
be  at  an  increased  rate  for  a  few  years. 

The  maintenance  of  a  completed  levee  system  would  be  a  burden 
entirely  within  the  resources  of  the  riparian  States  and  communities  if 
it  were  not  for  the  caving  of  its  banks  by  the  river.  This  occurs  in 
the  l)ends,  and  as  they  are  elongated  by  the  caving  the  river  works  its 
way  to  the  levees  at  those  points  and  undermines  them.  This  action 
takes  place  only  at  intervals  both  of  time  and  locality.  The  river 
goes  through  periodical  intervals  of  change  or  tendency  to  change,  in 
various  locAlities,  followed  by  intervals  of  comparative  stability.  In 
the  Ijower  Yazoo  levee  district  and  in  the  Lower  Tensas  district 
changes  are  taking  place  in  bank  lines  which  threaten  injurj'  to 
important  levees  in  the  near  future.  Such  cases  have  to  be  met  in  one 
of  two  ways;  either  by  checking  the  caving  of  the  bank  by  revetment, 
or  l)y  building  a  new  levee  on  ground  farther  from  the  river.  The 
exiHMise  of  the  former  is  such  that  it  can  be  resorted  to  only  in  cases 
where  the  levee  threatened  is  so  situated  that  a  new  location  can  not 
be  found  except  at  a  great  distance  from  the  river,  or  where  extremely 
valuable  interests  would  be  sacrificed  bv  the  change  of  line,  or  where 
there  is  a  lake  or  impassable  swamp  ly*"^  immediately  behind  the 
existing  levee,  or  a  town  or  city  which  would  be  thrown  open  to  over- 
flow by  the  change  of  line.  That  method  of  protection  has  oeen  applied 
in  four  places  on  the  river  in  the  past;  one  at  Lake  Bolivar,  in  the 
Upper  Yazoo  levee  district,  where  tne  revetment  has  been  in  place 
lilt(H>n  years,  and  ^ives  every  promise  of  permanent  success;  one  at 
Lake  Providence,  in  the  Lower  Tensas  levee  district,  where  the  revet- 
ment was  bejrun  in  189^1:  and  substantially  completed  in  1900;  one  at 
Hondurant,  in  the  Lower  Tensas  district,  where  the  revetment  has 
been  in  place  for  four  vears,  and  one  at  Kempe  Bend,  also  in  the 
Lower  Tensas  district,  wliere  the  revetment  was  begun  in  1899  and  has 
been  in  course  of  extension  and  strengthening  since.  At  Kempe  Bend 
the  situation  is  critioil;  at  Lake  Providence  and  Bonduranttoe  work 
has  been  entirelv  successful  so  far,  and  gives  reasonable  promise  of 
permanence.  One  other  situation  of  a  similar  sort  exists  at  Longwood, 
in  the  Lower  Yazoo  district,  where  a  revetment  will  be  built  during 
the  coming  season.  Some  other  critical  points  will  have  to  be  provid^ 
for  in  the  near  future,  either  by  revetment  or  by  relocation  of  the  line, 
as  may  be  determined  later. 

It  was  in  view  of  this  situation  that  the  Commission,  in  its  last  annual 
report,  recommended  that  authority  be  given  to  make  contracts  for 
levees  to  be  paid  out  of  the  appropriation  for  the  vear  ending  June  30, 
1906,  when  available,  which  was  subsequently  authorized  by  the  act  of 
April  28,  1904.  It  is  believed  that  the  authority  thus  given  was  much 
to  the  interest  of  the  work.  For  the  same  reason  the  Commission 
strongly  urges  the  necessity  of  larger  appropriations  for  levee  work 
for  a  few  yeai*s  to  come  than  have  l^n  availaole  for  several  ^^ears  past. 
The  interests  involved  are  so  vast,  and  so  much  depends  upon  the  unin- 
terrupted maintenance  of  the  system  now  so  well  ad vancea  toward  com- 
pletion, that  it  would  l>e  a  failure  of  duty  on  the  part  of  the  Commission 
to  omit  to  state  this  recommendation  with  earnestness  and  emplmsis. 

It  is  proper  to  have  in  mind  in  this  connection  that  as  the  riparian 
communities  reap  greater  and  greater  advantages  from  the  protection 
afforded  by  the  levees  they  ought  to  contribute  more  and  more  to  the 
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Money  statements. 

Appropriations  expended  under  Mississippi  River  Commission. 
[Appropriation  for  improving  Mississippi  River.] 

July  1,  1903,  balance  unexpended a $2, 966, 681. 63 

Amount  appropriated  by  sundry  civil  act  approved  April 
28,1904 $2,000,000.00 

Miscellaneous  receipts  from  sales  of  engineer  property 
under  the  provisions  of  section  5  of  river  and  harbor  act 
of  June  13,  1902,  and  other  sources 7, 402. 69 

2,007,402.69 

4, 974, 084. 22 
June  30,  1904,  amount  expended  during  fiscal  year 2, 258, 016. 04 

July  1,  1904,  balance  unexpended 2,716,068.18 

July  1,  1904,  outstanding  liabilities 53, 220. 00 

July  1,  1904,  amount  covered  by  uncompleted  contracts.      364, 957. 49 

418, 177. 49 

Jul}rl,  1904,  balance  available 2,297,890.69 

Distributed  as  follows: 

Mississippi  River  Commission 955. 61 

Surveys,  gauges,  and  observation 11, 575. 82 

Levees 168,050.40 

Revetment  and  contraction  works,  permanent  channel  improvementa 

and  protection 3, 584. 63 

Dredges  and  dredging 88, 445. 43 

Plant  and  miscellaneous 7, 338. 97 

Improving  harbors  and  tributaries 15, 061.  73 

Unallotted 2,002,878.30 

2, 297, 890. 69 

Amounts  necessary  to  be  appropriated  for  the  fiscal  year  ending  June  SO,  1906,  in  addition 

to  the  balance  unexpended  July  i,  1904. 

For  continuing  the  improvement  of  the  Mississippi  River  from  Head 
of  the  Passes  to  the  mouth  of  the  Ohio  River,  mcluding  salaries  and 
clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Missis- 
sippi River  Commission $3,000,000.00 

Improving  harbor  at  Memphis  Tenn.  ( including  Wolf  River) 25, 000. 00 

Improving  harbor  at  Natchez,  Miss. ,  and  Vidalia,  La 200, 000. 00 

Rectification  of  Red  and  Atchafalaya  rivers,  Louisiana 60, 000. 00 

Improving  harbor  at  New  Orleans,  La 300, 000. 00 

3, 575, 000. 00 
[Appropriation  for  ganging  the  waters  of  the  Lower  Mississippi  and  its  tribntarie8.b] 

July  1, 1903,  balance  unexpended 1, 541. 36 

Amount  allotted  by  Chief  of  Engineers,  April  18,  1903,  from  perma- 
nent indefinite  appropriation  made  by  section  6  of  river  and  narbor 
act  of  August  11, 1888,  as  amended  by  section  9  of  river  and  harbor  act 
of  June  13,  1902 9,100.00 

10, 641. 36 

June  30, 1904,  amount  expended  during  fiscal  vear $6, 987. 94 

June  30,  1904,  amount  reverte<l  to  Treasury  during  fiscal 

year 887.34 

7, 875. 28 

aAmount,  12,966.670.08,  shown  in  report  for  1903,  increased  fll.fiO  reclamation  on  check  No.  148777 

on  Assistant  Treasurer,  St.  Louis.  Mo.,  on  account  of  forged  indorsement,  depodted  to  credit  of 

Tr^isurer  of  the  United  States  in  June,  1901. 

''''"he  custody  and  care  of  the  gauges  maintained  under  this  appropriation  were  asmimed  by  the 

issippi  River  Commission  February  11, 1901,  on  which  date  they  were  transferred  to  the  secretary, 

£r  authority  of  Secretary  of  War,  dated  January  25, 1901. 
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July  1, 1904,  balance  unexpended $2,766.08 

July  1,  1904,  otrtatanding  liabilities 2,300.75 

July  1,  1904,  balance  reverting  to  Treasury 465.33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906,  in  addition  to  the  balance  unexpended  July  1, 1904 9, 100. 00 

[Appropriation  for  waterway  from  Lockport,  HI.,  to  St.  Louis,  Mo.] 

July  1,  1903,  balance  unexpended 17, 527. 52 

June  30, 1904,  amount  expended  during  fiscal  year 8, 373. 97 

July  1,  1904,  balance  unexpended : 9, 153. 55 

July  1,  1904,  outstanding  liabilities 1,675.24 

July  1, 1904,  balance  available 7,478.31 


OonsolidaUd  statement  of  all  approprkUions  expended  under  the  Mississippi  River 

Commission  to  June  SO^  1904- 


[Appropriation  for  improving  Mississippi  River.] 


000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 


Actof  June28,  1879  (organic) *.  $175 

Act  of  June  16,  1880  (sundry  civil) 150 

Act  of  March  3, 1881  (river  and  harbor) 1, 000 

Act  of  March  3,  1881  (sundry  civil) 150 

Actof  August  2, 1882  (riverand  harbor) 4,123 

Act  of  August  7, 1882  (sundry  civil ) 150 

Act  of  March  3, 1883  (sundry  civil) 150 

Act  of  January  19, 1884  (river  and  harbor) 1, 000 

Act  of  July  6, 1884  (river  and  harbor^ 75 

Actof  July  6,  1884  (riverand  harbor),  less  $5,000  transferred  to  snag- 
boat  service 2,065 

Actof  July  7, 1884  (sundry  civil) 75 

Act  of  Auffust  5, 1886  (river  and  harbor),  less  $5,942.60  for  expenses, 

office  Chief  of  Engineers 1, 994 

Actof  Aug[ust5,  1856  (river  and  harbor),  less  $47.30  for  expenses, 

office  Chief  of  Engineers •. 29 

Actof  August  11,  1888  (river  and  harbor),  less  $4,859  for  expenses, 

office  Chief  of  Engineers 2,840 

Act  of  August  11,  1888  (river  and  harbor) 75 

Actof  October  2,  1888  (sundry  civil) 35 

Actof  October  19,  1888  (deficiency),  less  $4,214.39  reverted  to  the 

Treasury 20 

Act  of  September  19, 1890  ( river  and  harbor) 3, 200 

Act  of  September  30,  1890  (deficiency) 5 

Actof  March  3,  1891  (deficiency) 1 

Act  of  March  3,  1891  (joint  resolution) 1, 000 

Act  of  July  13,  1892  (river  and  harbor) 2, 470 

Act  of  July  28, 1892  (deficiency) 

Act  of  March  3, 1893  (sundry  civil ) 2, 665 

Act  of  August  18, 1894  (river  and  harbor).- 485 

Act  of  August  18,  1894  (sundry  civil ) 2, 665 

Actof  March  2,  1895  (sundry  civil) 2,665 

Act  of  June  3,  1896  (nver  and  harbor) 909 

Joint  resolution  approved  March  31, 1897  ( Public,  No.  6) 250 

Act  of  June  4, 1897  (sundry  civil) 2, 933 

Actof  July  19,  1897  (deficiency) 625 

Actof  July  1, 1898  (sundry  civil) 1,983 

Actof  March  3,  1899  (sundry  civil) 2,583 

Act  of  March  3,  1899  (river  and  harbor) 185 

Actof  June  6,  1900  (sundry  civil),  less  $5,000  for  expenses,  office 

Chief  of  Enmneers 2,246  nno  00 

Act  of  June  13, 1902  (river  and  harbor) 90        00 


000.00 
000.00 

057.40 

952.  70 

141.00 
000.00 
000.00 

785.61 
000.00 
625.00 
950.00 
000.00 
000.00 
44.80 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
333.00 
000.00 
333.00 
333.00 
000.00 
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ActofJonelS,  1902  (river  and  harbor) $2,200»00a00 

Actof  March3,  1903  (sundry  civil) 2,000,000.00 

Actof  April  28,  1904  (sundry  civil) 2,000,000.00 

Total  specific  appropriations 47, 269, 665. 51 

Balances  from  former  appropriations  applied  to  works 
below  Cairo  underact  of  August  2, 1882,  less  $123.42  re- 
verted to  Treasury $272,504.96 

Same  for  works  above  Cairo,  under  act  of  July  5,  1884. . .      22, 632. 53 

Total  balances 295,137.49 

MISCELLANEOUS   RECEIPTS. 

Amount  received  from  Quartermaster's  Department,  U.  8. 
Army,  September  21,  1898,  on  account  reimbursement 
for  plant  loaned  during  war  of  1898  and  lost  at  sea 
(taken  up  by  fourth  district  oflficer  in  Januarv,  1899) . .  $8, 000. 00 
Amount  received  in  December,  1903,  in  settlement  of 
claim  against  Southern  Pacific  tug  El  Voile  for  damages 
to  dredge  Betay  collected  by  U.  S.  attorney  for  eastern 
district   of   Louisiana.     Credited    to    "Dredges   and 

Dredging,"  secretary's  oflSce 159. 00 

Amount  received  in  December,  1903,  in  settlement  of 
claim  asainst  steamer  H.  M.  Carter  for  damages  to 
barge  m).  33,  collected  by  the  Solicitor  of  the  Treas- 
ury.   Credited  to  *  *  Plant, ' '  fourth  district  oflSce 1 8. 00 

Amounts  received  from  sales,  etc.,  under  the  provisions 
of  section  5  of  river  and  harbor  act  of  June  13,  1902: 
By  secretary — 

From  sales  in  September,  1903,  credited  to  unal- 
lotted balance 3. 50 

From  sales  in  February,  1904,  credited  to  unal- 
lotted balance 25. 00 

By  first  and  second  district  officer — 

From  sales  in  October,  1903,  credited  to  unal- 
lotted balance 79. 10 

From  sales  in  April,  1904,  ^allotted  to  *  *  Plant " .  280. 00 

By  third  district  oflncer — 

From  sales  in  December,  1902  (not  previously 

taken  up),  credited  to  unallotted  balance 156. 35 

From  salesin  March,  1904,  reallotted  to  *  *  Plant' ' .        1, 360. 00 
By  fourth  district  oflScer — 

From  sales  in  July,  August,  and  September,  1903, 

reallotted  to  **Plant^' 3,938,64 

From   sales    in    October,    1903,    reallotted    to 

"Plant" 1  318.00 

From  sales  in  April,  1904,  reaVlotted  to  "  Plant " .  '  82!  50 

From  sales  in  May,  1904,  reallotted  to  "Plant".  12. 60 

Previously  reported 905. 16 

Total  miscellaneous  receipts 16, 307. 85 

Total :..  47,581,000.85 
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EXPENDED. 


Location  and  object. 


Mississippi  River  Commission 

Surveys,  gauges,  and  observations 
Levees 


Revetment  and  contraction  works,  permanent  channel 

improvements  and  protection 

Dredges  and  dredging 

Experimental  dikes , 

Plant  and  miscellaneous 

Improving  harbors  and  tributaries 

Works  above  Cairo 


Total  expended 

Balance  unexpended  June  30, 1904. 
Unallotted 


Total  appropriated,  etc. 


To  June  30, 
1903. 


t674,222.28 

2,014,764.60 

17,274,634.62 

10.411,&00.76 

03,016,040.76 

98,885.50 

1,925,826.00 

6,458,409.68 

737,632.53 


42,606,916.63 


During  vear 

ending  June 

30,1904. 


988,989.49 

72,167.99 

1,103,338.05 

249,632.85 
281,608.90 
1,114.50 
296,638.95 
214,525.81 


2,258,016.04 


ToUl. 


9713, 2n.  77 

2,086,982.50 

18,377,972.57 

10,661,133.61 
3,297,649.66 

100,000.00 
2,222,464.96 
6,667,984.99 

737,682.53. 


44,864,932.67 

718,189.88 

2,002,878.80 


47,581,000.85 


a  Amount,  83,016,052.26,  shown  in  Annual  Report  for  1908.  reduced  Sll.50  reclamation  on  check  No. 
143777  on  assistant  treasurer,  St.  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit 
of  Treasurer  of  United  States  in  June,  1901. 

[Appropriation  for  gauging  the  waters  of  the  lower  Mississippi  and  its  tributaries.] 

Allotments  from  general  appropriations  for  examinations,  surveys,  and 
contingencies  of  rivers  and  harbors  by  acts  of — 

March  3,  1871 $5,000.00 

June  10,  1872 5,000.00 

March  3,  1873 5,000.00 

June  23,  1874 5,000.00 

March  3,  1875 5,000.00 

Specific  appropriations  by  river  and  harbor  acts  of — 

August  14,  1876 5,000.00 

June  18,  1878 5,000.00 

March  3,  1879 6,000.00 

«   June  14,  1880 5,000.00 

March  3,  1881 5,000.00 

August  2,  1882 5,000.00 

Deficiency  act  of  March  12,  1884 2,100.00 

Specific  appropriations  by  river  and  harbor  acts  of — 

July  5,  1884 5,000.00 

August  5,  1886 5,000.00 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August 

11,  1888 8,700.00 

Deficiency  act  of  October  19,  1888 3,600.00 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11,  1888,  for  fiscal  years,  viz: 

1890 9,000.00 

1891  (less  $3,518.34  withheld  in  United  States  Treasury  under  rul- 
ing that  only  $6,000  can  be  expended  each  fiscal  year) 5, 181. 66 

1892 5,100.00 

1893 5,500.00 

1894 5,500.00 

1895 5,500.00 

1896 5,500.00 

1897 5,500.00 

1898 5,500.00 

1899 6,000.00 

1900 5,500.00 

1901 6,000.00 

1902 6,000.00 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  Augrust  11, 1888,  as  amended  by  section  9  of 
river  and  harbor  act  of  June  13,  1902,  for  fiscal  years,  viz: 

1903 9,100.00 

1904 9,100.00 

Total 173,381.66 
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EXPENDED. 


To  June  30, 
1903. 


Expenditures $165,268.43 

Unexpended  balances  reverted  to  Treasury '        8, 359. 21 


Total ;      163,627.64 

Unexpended  balance  June  30, 1904 


Total  appropriated,  etc. 


During  year 

ending  June 

30,1904. 


$6,987.94 


a6, 987.94 


Total. 


$162,266.87 
8,869.21 


170,615.68 
2.766.06 


178,881.66 


a  Includes  $1.57  on  Treasury  settlement  from  funds  previously  allotted  and  reverted  to  the  Treasury. 
[Appropriation  for  waterway  from  Lockport,  111.,  to  St.  Louis,  Mo.] 
Actof  JunelS,  1902  (river  and  harbor)   $25,000.00 

EXPENDED. 


Expenditures 

Unexpended  balance  June  30, 1904 


Total  appropriated,  etc. 


To  June  30, 
1903. 


$7,472.48 


During  year 

ending  June 

30,1904. 


$8,87SL97 


Total. 


$15,846.45 
9,158.55 


25,000.00 


Consolidated  statement  of  condition  of  appropriations  and  allotments  under  Mississippi 

River  Commission  on  June  SO^  1904- 

SECRETARY  MISSISSIPPI  RIVER  COMMISSION. 

[Appropriations:  Improving  Missi^ippi  River;  gauging  the  waters  of  the  lower  MissiaBippi  and  ita 

tributaries;  waterway  from  LocKport,  111.,  to  St.  Louis,  Mo.] 


Appropriation  for  improving  Mississippi  River,  allotment  for — 

Mississippi 

RiverCom- 

mtssion. 

Surveys, 
gauges,  and 
observa- 
tions. 

Dredges  and 
dredging. 

Expended 
allotments. 

Total. 

Amount  expended  on  previous  proj- 
ects  

$238,110.74 
436,111.54 

$856,247.37 
866,998.01 

$1,093,358.11 

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

o  $2,625,436.65 

bftin  11I1.14 

a  8. 974, 677. 84 

•^'      '            '   '"' 

Balance  unexpended  at  end  of  last 
fiscal  year 

14,377.46 
27,000.00 

13,937.32 
65.000.00 

<-221,«)7.65 
286,159.00 

0  249,822.48 

Amount  appropriated    or   allotted 
since  (net)  t  x ...« x .  ^ ...  ^ ,  r ......... . 

828, 150. 00 

41,877.46 

78,987.?2 

457,666.65 

577. 961. 48 

Amount  expended  from  beginning  of 
preaentfiscal  yearto  end  of  previous 
month 

37,808.97 
1,685.52 

50,578.07 
5,721.19 

268,227.34 
dl8,381.56 

851,104.88 

Amount  expended  during  the  month . 

25,788.27 

38,989.49 

56,294.26 

281,608.90 

876,892.65 

a  Amount  reported  June  80, 1903,  reduced  $11.50  reclamation  on  check  No.  148777  on  assistant  treaa 
urer,  St  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit  of  Treasurer  of  United 
States  in  June,  1901. 

b  Experimental  dikes,  $45,075.58;  patrol  of  the  MiaBissippi  River,  $1,055.66. 

0  Amount  reported  June  30.  1903,  increased  $11.50  reclamation  on  check  No.  148777  on  aaaistant 
treasurer,  St.  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit  of  Treasurer  of 
United  States  in  June,  1901. 

d  Includes  79  cents  in  Treasury  settlement  No.  26780,  June  13, 1904,  with  the  Pittsborg,  Cincinnati 
Chicago  and  St.  Louis  Railway  Company  for  freight  transportation.    (101/1,  sec  M.  B.  C.) 
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Consolidated  statement  of  condition  of  appropriations  and  allotments  under  Mississippi 

River  Commission  on  June  SO,  1904 — Continued. 

SECRETARY  MISSISSIPPI  RIVER  COMMISSION— Continued. 


Appropriation  for  improving  Mississippi  River,  allotment  for— 

Mississippi 
River  Com- 
mission. 

S2.:W7.97 

Surveys, 
gauges,  and 
observa- 
tions. 

Dredges  and 
dredging. 

Expended 
allotments. 

Total. 

Balance  unexpended  atcnd  of  month . 

$22,643.06 

$176,057.75 

9201,088.78 

In  Treasury  United  States 

613.56 

19,945.89 
2,697.17 

163,891.22 
12,166.53 

184,350.67 

In  hand  

1,874.41 

16, 738. 11 

2,387.97 

22,643.06 

176.057.75 

201,088,78 

Outstanding  liabilities  at  end  of 
month 

1,432.46 

5, 122. 19 
7,026.08 

25,362.32 
62, 250. 00 

31,916.97 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

69, 276. 08 

1,432.46 

12,148.27 

87, 612. 32 

101,193.05 

Balance  available  at  end  of  month  . . 

955.51 

10, 494. 79 

88,445.43 

99,895.73 

Appropriation 
for  gauging  the 
waters  of  the 
lower  Missis- 
sippi and  its 
tributaries. 

Appropriation 

for  waterway 

from  Lockport, 

111.,  to  St. 

Louis,  Mo. 

Grand  total. 

•  Amount  expended  on  previous  projects -  -  - 

$1,093,358.11 

Amount  expended  on  present  project  to  end  of  last 
fiscal  year 

$155,268.43 

$7,472.48 

0  4,137,418.26 

Balance  unexpended  at  end  of  last  fiscal  year 

Amount  appropriated  or  allotted  since  (net) 

652.45 
9,100.00 

17, 527. 52 

6  268,002.40 
337,259.00 

9,752.45 

17,527.52              605,261.40 

Amount  expended  from  beginning  of  present  fiscal 
year  to  end  of  previous  month 

6,704.41 
281.96 

8,283.73 
90.24 

366,092.52 

Amount  expended  during  the  month 

26, 160. 47 

6, 986. 37 

8,373.97 

892, 262. 99 

Balance  unexpended  at  end  of  month 

2,766.08  1             9,153.55 

213, 008. 41 

In  Treasury  United  States 

8,000.00 
1,153.55 

192, 350. 67 

In  hand 

2,766.08 

20,657.74 

2,766.08 

9,153.55 

213,008.41 

Outstanding  liabilities  at  end  of  month 

2,300.75 

1,675.24 

35, 892. 96 

Amount  covered  by  existing  contracts  at  end  of 
month 

69,276.08 

"            * "     1 

2,300.75                1,675.24 

105,169.04 

Balance  available  at  end  of  month 

<-465.83 

7,478.31 

107. 839. 37 

a  Amount  reported  June  30, 1903,  reduced  $11.50  reclamation  on  check  No.  143777  on  assistant  treas- 
urer, St.  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit  of  Treasurer  of  United 
States  in  June,  1901. 

b  Amount  reported  June  30,  1903,  Increased  $11.50  reclamation  on  check  No.  143777  on  assistant 
treasurer,  St.  Louis,  Mo.,  on  account  of  forged  indorsement,  deposited  to  credit  of  Treasurer  of 
United  States  in  June.  1901. 

c  Balance  of  $465.83  reverts  to  Trcjusury. 

Sup.  Eng.  1904 3 
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Consolidated  statement  of  condition  of  appropriations  and  allotments  under  Mississippi 

River  Commission  on  June  SO^  1904 — Continued. 

WORKS  ABOVE  CAIRO. 
[Appropriation:  Improving  Miasissippi  River.] 


Protection 
near  Cairo.a 

Des  Moines 

Rapids  to  Ohio 

River. 

Total. 

Amount  exnended  on  nrevioua  nrotects    

Amount  expended  on  present  project  to  end  of  last 
fiscal  vear 

$60,000.00 

«687,632.53 

9787,632.53 

Balance  unexnended  at  end  of  last  fiscal  vear 

Amount  anDronriated  or  allotted  since  ( net ) ' 

Amount  expended  from  beginning  of  present  fiscal 
vear  to  end  of  nrcvious  month  

Amount  exnended  durin&r  the  month 

Balance  unexoended  at  end  of  month 

In  Treasury  United  States 

In  hand 

Outstandinir  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts  at  end  of 
month * 

Balance  available  at  end  of  month 

a  Includes  only  work  under  act  of  July  5, 1884. 

FIRST  AND  SECOND  DISTRICTS. 
[Appropriations:  Improving  Mississippi  River;  repairing  Qovemment  levee  at  Walnut  Bend,  Ark.] 


Improving  Mississippi  River,  allotment  for— 

Surveys. 

• 

S109. 126. 59 

Upper  St. 
Francis 
levee  dis- 
trict. 

Lower  St. 

Francis 

levee  dia- 

trict. 

White  River 
levee  district. 

Reelfoot 
levee  dis- 
trict. 

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

^,000.00 

$773,274.48 

$1, '247, 896. 65 

$18,141.29 

Balance  unexpended  at  end  of  last 
fiscal  year 

46.52 
5,000.00 

53,652.62 
125,000.00 

37,837.95 
90,000.00 

1,868.71 

Amount   appropriated    or    allotted 
since  ( net) 

20.000.00 

20,000.00 

5,046.52 

20,000.00 

178,652.52 

127,837.95 

21,868.71 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

4,793.98 
46.00 

19,008.61 

118,801.57 
10,134.06 

110,491.08 
1,328.55 

20,406.68 

Amount  expended  during  the  month . 

215.00 

4,838.98 

19,008.61 

1*28,935.68 

111,814.63 

20.621.68 

Balance  unexpended  at  endof  month . 

207.54 

991.49 

49,716.89 

16,023.32 

1, -237. 03 

In  Treasury  United  States 

49,000.00 
716.89 

10,000.00 
6,023.32 

In  hand 

207.64 

991.49 

1,237.03 

207.54 

991.49 

49,716.89 

16,023.32 

1,237.08 

Outstanding  liabilities  at  end  of 
month 

207.54 

1.000.00 
38,591.14 

300.00 

500.00 

Amount    covered    by    existing 
contracts  at  end  of  month 

991.49 

207.54 

991.49 

39,591.14 

800.00 

500.00 

Balance  available  at  end  of  month. . . 

10,125.75 

15,728.82 

787.08 

MISSISSIPPI   BIVEB   COMMISSION. 
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FIRST  AND  SECOND  DISTRICTS— ConUnue<l. 


Improving  Mississippi  River,  allotment  for— 

Upper  Yazoo 
levee  dis- 
trict. 

Plum  Point 
Reach. 

Dikes. 
953,809.92 

Plant. 

At  Hick- 
man, K3'. 

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

$1,191,989.93 

95,123,882.62 

1882,614.20 

994,327.87 

Balance  unexpended  at  end  of  last 
fiscal  year 

44,361.85 
70,000.00 

2,778.00 
69,000.00 

1, 114. 60 

41,085.78 
70,260.00 

804.13 

Amount  appropriated    or    allotted 
since  (net) 

114,361.85 

71.778.00 

1,114.50 

111,345.78 

804.13 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

67,269.72 
939.89 

69,916.95 
1,514.06 

1,035.10 
79.40 

lO-^,  735. 34 
6,200.19 

Amount  expended  during  the  month. 

68,209.61 

71,431.01 

1.114.60 

108.93.'»..'i:^ 

Balance  unexpended  at  end  of  month . 

46,152.24 

346.99 

2,410.25 

804.13 

In  Treasury  United  States 

42,000.00 
4,152.24 

260.00 
2, 150. 25 

In  hand  

346.99 

MM.  \^ 

46,152.24 

346.99 

2,410.25 

804.13 

Outstanding  liabilities  at  end  of 
month 

1,500.00 
42,967.23 

346.99 

2,410.25 

Amount    covered    by    existing 
contracts  at  end  of  month 

44,467.23 

846.99 

2,410.25 

Balance  available  at  end  of  month. . . 

1,685.01 

1 

804.13 

1 

Improving  Mississippi  River,  allotment  for— 

At  New 

Madrid, 

Mo. 

Carutbers- 
ville.  Mo. 

Hopefield 
Bend  (preser- 
vation of 
works  at). 

At  Mem- 
phis, Tenn. 

At  Helena, 
Ark. 

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

$150,209.09 

• 
974,611.80 

9127,692.07 

944.622.10 

9203. 716. 60 

Balance  unexpended  at  end  of  last 
fiscal  year 

1,790.91 

388.20 

2,307.93 
99,000.00 

377.90 

1.783.40 

Amount    appropriated   or   allotted 
since  (net) 

5,000.00 

1,790.91 

388.20 

« 

101,307.93 

377.90 

6,788.40 

Amount  expended  from  beginning 
of  present  fiscal  year  to  ena  of  pre- 
vious month 

103.80 

209.22 

101,250.04 

6,436.74 

Amount  expended  during  the  month. 

103.80 

209.22 

101,250.04 

6,436.7^ 

Balance  unexpended  at  end  of  month . 

1,687.11 

178.98 

57.89  1          377.90 

1 

346.66 

In  Treasury  United  States 

I 

In  hand 

1,687.11 

178. 98 

57.89  1          377.90 

346.66 

1,687.11 

178. 98 

67.89  1          377.90 

346.66 

Outstanding  liabilities  at  end  of 
month 

57.89 

Amount   covered    by    existing 
contracts  at  end  of  month 

57.89 

Balance  available  at  end  of  month. . . 

1,687.11 

178.98 

377.90 

346.66 
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Consolidated  sUUement  of  condition  of  appropriations  and  allotments  under  Mississippi 

River  Commission  on  June  SO,  1904 — Continued. 


FIRST  AND  SECOND  DISTRICTS— Continued. 


Improving  Mi&sissippi  River,  allot- 
ment for — 


Improv- 
ing har- 
bor at 
Mem- 
phi.«, 
Tenn. 
(Wolf 
Klvor}. 


Expended 
allotment. 


Amount  expended  on  present  project  j 
to  end  of  Wt  fi.«»C4il  year ^>,  272. 45 


Balance  unexpended  at  end  of  la.«<t 
fiscal  year 

Amount  appropriated  or  allotted 
since  (net) 


Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

Amount  expended  during  the  month . 


3, 727. 55 
8,000.00 


a$2,068,953.78 


Total. 


«12,211,141.44 


1«J,  916. 85 
581,260.00 


11,727.65 


775,175.85 


7,752.96 
60.00 


7,812.96 


630,211.69 
20,511.15 


Repair- 
ing Gov- 
ernment 
levee  at 
Walnut 

Bend, 

Ark. 


SI. 286. 06 


Grand  total. 


$12,212,427.50 


88,713.94 


88,713.94 


2,592.16 
1,132.06 


650,722.84     3,724.22 


Balance  unexpended  at  end  of  month .   3, 914. 59 


124,453.01   84,989.72 


In  Treasury  United  States |  3, 000. 00 

In  hand 914.59 


!  3,914.59 


104,260.00 
20,193.01 


124,453.01 


84,000.00 
989.72 


Outstanding  liabilities  at  end  of 
month 

Amount  covered  by  existing 
contracts  at  end  of  month 


6, 322. 67 
82,549.86 


88,872.53 


Balance  available  at  end  of  month. . .   3, 914. 59 


35. 580. 48 


84, 989. 72 


800.00 


800.00 


W,  189. 72 


282.e29.79 
681,260.00 


863,889.79 


632,803.85 
21,643.21 


654,447.06 


209, 442.  ?3 


188,260.00 
21,182.7:; 


209,442.73 


7, 122. 07 
82,549.86 


89,672.f;3 


119,770.20 


a  Preservation  of  works,  854,867.89;  Walnut  Bend  levee,  preservation  of  works  at,  128,200;  removal 
of  Nonconnah  Rock,  99.000;  dredges  and  dredging.  S388.097.12;  Columbus,  Ky..  $43,750;  improving  St. 
Francis  River  (Walnut  Bend  levee).  $75,000;  improving  harbor  at  Memphis,  Tenn.,  $1,425,068.77;  im- 
proving harbor  at  Memphis,  Tenn.  (Wolf  River),  $15,000. 


THIRD  DISTRICT. 
[Appropriation:  Imprt)ving  Minsissippi  River.] 


.Improving  Mi.ssissippi  River,  allotment  for— 

Surveys. 

Lower  Yazoo     Upper  Tensas  !    Ashbrook 
levee  district,    levee  district.  '       Neck. 

Lake  Provi- 
dence reach. 

Amount  expende<l  on pres- 
.   ent  projt'<rt  to  end  of  last 
fiscal  veur 

$H7. 255. 49 

S3  095  ^SSK.  9A 

M  :U9.14.5.1K  '     t614.680.69 

$3,796,506.54 

Balance    unexpende<l    at 
end  (»f  Ia.st  fi-^al  year 

Amount  appropriated  oral- 
lotted  since  (net) 

673.83 
5,000.00 

125.903.51 
291,000.00 

! 
51,012.62  i          1,095.76 

112,500.00  ;        86,000.00 

297.46 
25,000.00 

5, 673. 83 

416.903.51 

163,512.62 

37,095.76 

25,297.46 

Amount  expendwl  from  be- 
ginning of  present  fiscal 
year  to  end  of  previous 
month 

5.671.14 
2.09 

371,139.63 
776.80 

144,654.02 
1.621.70 

37,027.85 
52.90 

25,256.71 

Amount  expended  during 
the  month 

5,673.23 

371.916.43  j          146.275.72 

87,080.75 

25.266.71 

MISSISSIPPI   RIVER   COMMISSION 
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THIRD  DISTRICT— Contlntied. 


Improving  Mississippi  River,  allotment  for— 

Surveys. 

Lower  Yazoo 
levee  district. 

Upper  Tensas 
levee  district. 

Ashbrook 
Neck. 

Lake  Provi- 
dence reach. 

alance    unexpended    at 
end  of  month 

50.60 

$44,987.08 

$17,236.90 

$15.01 

S38.75 

In     Treasury     United 
States 

29,995.46 
14,991.62 

15,000.00 
2,236.90 

In  hand 

.60 

16. 01                    38. 75 

.60 

44,987.08 

17,236.90 

15.01 

38.76 

Outstanding  liabilities 
at  end  of  month 

Amount  covered  by  ex- 
isting   contracts    at 
end  of  month 

.60 

1,500.00 
40,000.00 

2,600.00 

15.01 

38.75 

.60 

41,500.00 

2,600.00 

15.01 

38.75 

Balance  available  at  end  of 
month 

3,487.08 

14,636.90 

Improving  Mississippi  River,  allotment  for— 

- 

Stone. 

General 
repairs  to 
existing 

works. 

Plant. 

Greenville, 
Miss. 

Expended 
allotments. 

Total. 

Amount  expended  on  pres- 
ent project  to  end  of  last 
flscnl  year 

$259,081.26 

$842,986.93 

$898,919.60 

a$780,281.74 

$14,724,286.21 

Balance  unexpended  at  end 
of  last  flscal  year^ 

12,018.74 

$9,059.65 
1,000.00 

87,014.62 
81,350.00 

7,633.57 
11,000.00 

294.709.66 

Amount  appropriated  oral- 
lotted  since  (net) 

562. 850. 00 

............ 

12,018.74 

10,069.65 

168,364.62 

18,633.67 

857,569.66 

Amount  expended  from  be- 
ginning of  present  fiscal 
year  to  ena  of  previous 
month 

10,216.01 
34.47 

9,969.63 
100.12 

116,632.78 
18,386.55 

18,252.25 
201.00 

738,711.92 

Amount    expended   during 
the  month 

21,175.63 

10,250.48 

«»10,059.65 

134.919.33 

18,453.25 

759, 887. 55 

Balance  unexpended  at  end 
of  month 

1,768.26 

33,445.19 

180.32 

97.672.11 

In      Treasury      United 
States 

1,200.00 
668.26 

26,350.00 
8,095.19 

71,545.46 

In  hand 

.......... 

180.32 

26, 126. 65 



1,768.26 

33,446.19 

180. 32 

97,672.11 

Outstanding     liabilities 
at  end  of  month 

100.00 

4,000.00 
22,428.00 

104.50 

8,358.86 

Amount  covered  by  ex- 
isting contracts  at  end 
of  month 

62. 428. 00 

100.00 

26,428.00 

104.50 

70. 786. 86 

Balance  available  at  end  of 
month 

1,668.26 

7,017.19 

75.82 

26.885.26 

a  Lake  Bolivar  front,  $161,300.76;  improving  harbor  at  Vicksburg,  Miss.,  $442,724.77;  Delta  Point, 
Louisiana,  $86,156.21. 

b  Distributed  as  follows:  Surveys,  $442.56;  Ashbrook  neck,  $416.67:  Lake  Providence  reach,  $,727.62; 
Lake  Bolivar  front,  $472.81. 


88 


REPORT   OF  THE   CHIEF   OF   ENOIKEEB8,  U.   8.  ARMY. 


Consolidated  statement  of  condition  of  appropriations  and  allotments  under  Miatismppi 

River  Commission  on  June  SO,  1904 — Continued. 


FOURTH  DISTRICT. 

[Appropriations:  Improving  Miasimippi  River;  improving  harbor  of  Natchez  and  Vidalia,  Ml«.  and 
La.;  improving  harbor  of  New  Cirleans,  La.;  improving  Atchafalaya  and  Red  riven.  La.] 


Improving  Mississippi  River,  allotment  for— 

Surveys, 
i^iuges,  and 
observa- 
tions. 

Lower  Tensas 
levee  district. 

Atchafalava 
levee  district. 

Lafourche 

levee  dis> 

trict. 

Bamtarfa 

lereedte- 

tzlet. 

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

196,137.14 

$2,543,414.82 

91,431,175.06 

0558,685.28 

t880,106biM 

Balance  unexpended  at  end  of  last 
fiscal  year 

24,634.62 
110,000.00 

33,934.60 
40,000.00 

17,848.64 
20.000.00 

lt,MO.0t 
10.000.00 

Amount    appropriate<i   or    allotted 
since  (net) 

6.000.00 

6,000.00 

134.634.62 

73.934.60 

87,848.64 

18,868.00 

Amount  expended  from  beginning 
of  present  fiscal  year  to  ena  of  pre- 
vious month 

4,908.97 
10.00 

100,823.01 
715.78 

18,348.35 
2,796.35 

23,873.12 
2,919.01 

8,188.78 

Amount  expended  during  the  month. 

1,116.27 

4,918.97 

101,538.79 

21, 146. 70 

26,792.18 

9,808.05 

Balance  unexpended  at  end  of  month . 

1,061.03 

83,095.83 

52,787.90 

11,056.51 

9,300.98 

In  Treasury  United  States 

17,500.00 
15,595.83 

45,000.00 
7,787.90 

2,000.00 
9,056.51 

6,000.00 
4,260.08 

In  hand 

1,081.03 

1,081.03 

83,095.83 

52,787.90 

11,056.51 

0,200.08 

Outstanding  liabilities  at  end  of 
month 

123.75 
15,072.76 

170.00 
48.164.83 

82.50 
5,804.87 

106.84 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

15,1%.M 

4H,334.83 

5,887.87 

196.84 

Balance  available  at  end  of  month. . . 

1,0«1.03 

17,899.32 

4,453.07 

5. 169. 14 

9.064.64 

Improving  Missiwippi  River,  allotment  for— 


I*<)ntchar-     LakoRoqaie 
train  U'vce  ■    levee  d iv 
dlstrict.      1       trict. 


Amount  exiu'ttdt**!  on  present  pn  ject 
to  end  of  Wt  liscal  year «I .  JO-J, <W7. 43  '  1305. 374. 12 


Kempe 
Bondurant.  Bend  revet- 
I      ment. 


Plant. 


830.000.00     9390.000.00     9190,170.81 


Balance  nnexpende<l  at  end  of  lu>t  * 

ti.HCMl  year il.CVlT.a')  1,k21,01 

Amount    appropriate*!    or   allottt-fi 

since  (net) ^l.-VW-OO  I      10.000.00 


Amount  expended  from  l>et(inninK 
of  prei*ent  fiscal  year  to  ena  of  pre- 
vioiw  month 

Amount  expended  during  the  month . 


l(W.H7.0.-»        11.K21.01 


♦VI,  017. 26 
U\.  67 


y.  ')77.  S3 
:t.^7. 19 


5.000.00         M.  000. 00 


67,870.50 
n  30, 809. 74 


.\  000. 00  I      94,000.00        97,740.24 


5.000.00 


h9. 77S.  13 
1.216.67 


45,870.18 
6.904.96 


04.113.93 


9.93.V02  I      r..  000.  (10         90.994.xO        52,784.00 


a  Includes  912.ri0  r\'ceive<l  from  sale  of  condenine<l  engineer  property  under  the  provUionKof  section 
5  of  river  and  harbor  act  of  June  i:i.  1902.  aIlottt><i  l»v  Missbvilppi  Kive'rComminsion  by  indorsement ol 
May  25, 1904.  approvtnl  by  8ccretar>'  of  War  June  20.  19(M. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments  under  Mississippi 

River  Commission  on  June  SO,  1904 — Continued. 


FOURTH  DISTRICT— Ck)nUnued. 


Improving  Mississippi  River,  allotment  for— Continued. 

Pontchar- 

train  levee 

district. 

LakeBorgue 
levee  dis- 
trict. 

Bondurant. 

Kempe 
Bend  revet- 
ment. 

Plant. 

Balance  unexpended  at  endof  month. 

$89,033.12 

91,885.99 

$3,005.20 

$44. 956. 15 

In  Treasury  United  States 

In  hand  

31,500.00 
7,533.12 

30, 369. 74 

1,886.99 

3,005.20 

14, 586. 41 

■ 

39.033.12 

1.885.99 

3,005.20 

44.966.15 

Outstanding  liabilities  at  end  of 
month 

172,03 
38,861.09 

1,006.57 

1,088.93 

1.834.37 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

42,800.00 

Balance  available  at  end  of  month. . . 

39,03:3.12 

1,006.57 

1,088.93 

44,634.37 

879.42 

1,916.27 

321.78 

1 

Improving  Mississippi  River,  allotment  for— 

Natchez 

and  Vidalia 

harbors, 

Miss,  and 

La. 

New  Or- 
leans Har- 
bor, La. 

Atchafal- 

aya  and 

Red  rivers, 

La. 

Expended           ^  .  , 
allotments.          *°^- 

I 

Amount  expended  on  present  project 
to  end  of  last  fiscal  year 

$320,000.00 

$41,137.59 

$10,629.56 

1 

a$136,r^.99  1  $7,600,934.64 

Balance  unexpended  at  end  of  last 
fiscal  year 

72,612.41 

4,470.44 



252,906.30 
418,869.74 

Amount    appropriated    or  allotted 
since  (net) 

12,000.00 



12,000.00 

72,612.41 

4,470.44 

671,776.04 

Amount  expended  from  beginning 
of  present  fiscal  year  to  ena  of  pre- 
vious month 

10,992.29 
357.35 

66,448.08 

2,196.58 
265.  (X) 

460,061.63 

Amountexpended  during  the  month . 

Balance  unexpended  at  end  of  month . 
In  Treasury  United  States 

16, 727. 25 

11,349.64 

66. 448. 08 

2.461.ria 

466, 788. 78 

650.36 

6,164.33  1      2,008.86 

204, 986. 26 

131,369.74 

In  hand 

650.36 

6.164.33 

2,008.86 

73,616.62 

650.36 

6.164.33  1      2,008.86 

204,986.26 

Outstanding  liabilities  at  end  of 
month 

129.19 

955.94 

61.88 

6,821.50 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

150,703.55 

1 

129.19 

965.94 

61.88 

166,526.05 

nAlATiOft  AVftflRhlA  Rt  pnH  nf  mnnth  . 

521. 17 

5,208.39 

1,946.98 

48,461.21 

Preservation  of  Works,  $134,000;  Dredges  and  Dredging,  $2,606.99. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments  under  Mtssisgippi 

River  Commission  on  June  30^  li)04 — Continued. 


FOURTH  DISTRICT— Continued. 


Improving  har- 
bor of  Natchez 
and  Vidalia, 
Miss,  and  La. 

Improving  har- 
bor of  New  Or- 
leans, La. 

Improving 

Atcnafalaya 

and  Red  rivers, 

La. 

Grand  total. 

Amount  expended  on  present  project 
to  end  of  lust  fiscal  year 

$282,252.04 

$979,639.86 

$1,001,709.40 

99,864,535.94 

Balance  unexpended  ut  end  of  last 
fiscal  year 

252,905.30 
418,869.74 

Amount   appropriated    or    allotted 
since  ( net  ^ 

671.776  04 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month 



• 

450,061.58 
16,727.26 

Amount exDcnded  durinsr  the  month  . 

1 

466,788.78 
204,986.26 

.' 

Balance  unexpended  at  end  of  month . 

•  •.••.••*...  ••••* - 

In  Treasury  United  States 

131.869  74 

In  hand ■ -  - 

73,616.52 

201.986.26 

OutAtanding  liabilities  at  end  of 
month 

5,821.50 
150,708.65 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

156,625.05 

Balance  available  at  end  of  month... 

1 

48,461.21 

PLATE   AND   LIHT  OF   APPENDIXES    .\CCOMPANYING    THE   ANNUAL    REPt:)RT  OF  THB  MISSIS- 
SI  I'PI    KIVER   COMMISSION    FOR  THE    FISCAL   YEAR   ENDING   JUNE   30,  1904. 
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Appendix  1. 

Report  op  Capt.  Wm.  B.  Ladue,  Corps  of  Engineers,  Secretary  Mississippi  River 

Commission. 

Mississippi  River  Commission, 

Office  op  the  Secretary, 
St.  Louis,  Mo.  y  May  31,  1904. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  under  this 
oflSce  for  the  year  ending  May  31,  1904: 

The  work  in  charge  of  the  secretary  of  the  Mississippi  River  Commission  is  carried 
on  under  allotments  made  by  the  Commission  from  appropriations  for  improving 
the  Mississippi  River  between  the  Head  of  the  Passes  and  the  mouth  of  the  Ohio 
River,  under  allotment  for  fiscal  year  from  pennanent  appropriation  provided  by 
section  9  of  the  river  and  harbor  act  of  June  13,  1902,  for  gauging  the  waters  of  the 
Mississippi  River,  and  its  tributaries,  and  under  appropriation  in  river  and  harlx)r 
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act  of  June  13,  1902,  for  surve^^s  and  examinations  from  mouth  of  Illinois  River  to 
St.  Louis  to  determine  the  feasibility  of  navigable  waterway  14  feet  in  depth. 
The  allotments  from  the  first-named  appropriation  are  as  follows: 

(1)  Mi8sis»ippi  River  Commission. — Available  for  salaries,  clerical,  office,  traveling, 
and  miscellaneous  expenses  of  the  Mississippi  River  Commission. 

(2)  Surveys^  gauges^  and  observations. — Available  for  survey  of  the  MissiBBippi  River 
between  the  Head  of  the  Passes  and  its  headwaters,  for  the  establishment  and  main- 
tenance of  gauges,  for  special  surveys  and  examinations,  and  for  the  collection  and 
reduction  of  physical  data  pertaining  to  the  Mississippi  River. 

(3)  Dredges  and  dredging. — Available  for  the  construction,  operation,  and  mainte- 
nance of  dredging  plant  for  the  Mississippi  River  from  Head  of  the  Passes  to  the 
mouth  of  the  Ohio  River. 

The  allotment  from  the  permanent  apj)ropriation  for  ^u^ng  is  available  for  pay- 
ing gauge  observers  and  other  expenses  incident  to  mamtaming  gauges  at  specified 
places  on  the  Mississippi  River  ana  its  tributaries. 

The  appropriation  for  survey  from  mouth  of  Illinois  River  to  St.  Louis,  in  connec- 
tion with  deep  waterway  survey  from  Lockport,  111.,  to  St.  Louis,  Mo.,  is  available 
for  surveys,  borings,  discharge  measurements,  and  reduction  and  platting  of  same. 

I 

MISSISSIPPI   RIVER  COMMISSION. 

The  Mississippi  River  Commission  held  three  sessions  during  the  year,  as  foUows: 

Eighty-ninth  session,  June  24-27,  1903,  at  St.  Louis,  Mo. 

Ninetieth  and  ninety-first  sessions  on  board  the  United  States  steamer  Missisgippi, 
St.  Louis,  Mo.,  to  New  Orleans,  La.,  November  7-17,  1903,  and  March  10-18,  1904, 
respectively. 

Plant  and  outfit. — The  steamer  Mississippi  has  been  in  service  with  the  Commission 
on  its  inspection  trips,  and  also  made  a  trip  to  Cairo  early  in  January,  1904,  to  bring 
down  two  barges  of  coal.  From  July  30  to  October  17,  1903,  she  was  docked  in  the 
lock  of  the  Ix)ui8ville  and  Portland  Canal,  at  Louisville,  Ky.,  and  the  after  half  of 
her  hull  replated,  stem  rake  remwieled  and  two  new  balanced  rudders  and  steam 
steering  gear  installed,  under  emergency  contract  with  Henrv  Vogt  Machine  Com- 
pany. During  the  balance  of  the  time  the  boat  has  been  laid  up  at  West  Memphis, 
Ark.,  where  repairs  to  steam  and  water  pipes  were  made,  ca])stan  engine  and  doctor 
overhauled,  and  a  new  lavatx)ry  put  in  and  connected.  Repairs  have  also  been  made 
to  the  roof,  and  the  woodwork  of  the  cabin  and  texas  where  necessary. 

SURVEYS,  GAUOES   AND   OBSERVATIONS. 

Survey  of  the  Mississippi  River. — This  survey,  which  is  authorized  by  the  law  creat- 
ing the  Mississippi  River  Commission,  to  extend  from  Head  of  the  Passes  to  the 
headwaters  of  tiie  river,  has  been  made  with  the  view  of  obtaining  accurate  data  for 
tojx)graphical  and  hydrographical  maps  for  use  in  study  of  the  river  in  connection 
with  planning  improvements.  The  most  approved  methods  have  mainly  be^i  used 
in  this  work. 

The  field  work  comprises  secondary  triangulation,  precise  levels,  topographjr,  and 
hydrography.  The  instructions  to  field  parties  for  this  work  will  be  found  m  the 
Report  of  the  Chief  of  Engineers  for  1891,  pages  3474-3485;  the  instructions  for  pre- 
cise leveling,  as  revised,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1899, 
pages  3469-3474. 

A  summary  of  the  surveys  to  1896  is  printed  in  the  Report  of  the  Chief  of  Engi- 
neers for  1896,  pages  3574-3576;  the  progress  of  the  w^ork  since  will  be  found  m 
succeeding  annual  reports.  The  condition  of  the  work  at  the  beginning  of  the  pres- 
ent year  will  be  found  in  the  Supplement  to  the  Report  of  the  Chief  of  Engineers  for 
1903,  pages  60-63. 

The  secondary  triangulation  now  covers  the  entire  river  from  Head  of  the  Passes 
to  the  headwaters  at  Lake  Itasca  (1,275a),  a  distance  by  river  of  about  2,347  miles. 
The  triangulation  follows  the  river  to  Aitkin,  Minn.  (1,086 «).  From  Brainerd, 
Minn.,  about  55  miles  below  Aitkin,  it  is  carried  directly  across  country  to  Lake 
Itasca  and  thence  down  the  river  to  Lake  Bemidji.  From  Lake  Bemiaji  a  base 
line,  whose  length  and  azimuth  are  accurately  determined,  has  been  carried  along 
the  railroad  to  Aitkin,  thus  forming  a  loop.  This  base  line  forms  the  basis  of  the 
topographic  ai.d  hydrographic  work  along  the  river.  The  precise  levels  also  cover 
the  entire  river  and  generally  follow  the  same  lines  as  the  triangulation,  but  extend 
down  to  the  end  of  the  jetties  at  the  mouth  of  South  Pass. 
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A  map  showing  the  river  from  Brainerd,  Minn.,  to  Lake  Itasca,  with  the  trianeu- 
lation,  measured  baae,  and  precise  level  lines,  will  befomid  in  the  Supplement  to  me 
Report  of  the  Chief  of  Engineers  for  1901,  plate  1,  opposite  pa^^e  232. 

The  lines  of  precise  levels  on  the  lower  river  were  rerun  in  1899  as  far  north  as 
Fort  Adams,  Miss.,  and  an  account  of  the  results  is  printed  in  the  Report  of  the  Chief 
of  En^neers  for  1900,  page  4559.  The  extension  of  this  releveling  northward  until 
the  disappearance  of  tne  discrepancy  found  to  exist  between  the  earlier  and  later 
lines  is  contemplated. 

The  topography  and  hydrography  of  the  river  are  completed  from  Head  of  the 
Passes  to  Pokegama  Dam,  Minn.,  a  river  distance  of  about  2,230  miles.  This  work 
is  also  completed  over  the  Itasca  Basin  and  a  portion  of  the  river  in  that  vicinity. 
A  party  is  now  in  the  field  closing  the  gap  between  Pokegama  Dam  and  Itasca  Basin. 

Low  waier  survey f  Cairo  to  moiUh  Arkansas  River. — This  survey  was  undertaken  in 
compliance  with  resolution  of  the  Mississippi  River  Commission,  June  26,  1902,  to 
determine  the  present  shore  line  and  to  furnish  other  data  for  a  new  edition  of  inch- 
to-mile  maps  for  this  stretch  of  the  river,  the  first  edition  made  from  surveys  of 
twenty  years  ago  having  been  in  part  exhaust^.  The  field  work  of  this  survey  was 
completed  in  1902  from  Cairo,  111.,  to  Corona  Landing,  Ark.  (203).  Owing  to  unfa- 
voraole  stages  of  water,  the  work  was  not  resumed  in  1903. 

WORK    DURING   THE  YEAR. 

General  survey  work. — The  party  which  was  in  the  field  at  the  date  of  the  last 
annual  report  closed  its  work  for  the  season  at  Pokegama  Dam  June  10,  1903,  and 
disbanded. 

A  party  was  organized  early  in  January,  1904,  for  the  topographical  survey  above 
Pokegama  Dam  (1,168 «),  ana  field  work  was  begun  January  15.  The  party,  as  now 
organized,  consists  of  Assistant  Engineer  W.  G.  Comber,  chief  of  party;  Messrs. 
George  H.  French,  E.  J.  Thomas,  George  H.  Wolbrecht,  and  Gragg  Richards, 
topographers;  and  Mr.  Fred  A.  Snyder,  levelman;  with  recorders,  surveymen,  cooks, 
laborers,  teamsters,  etc. ;  in  all  about  40  persons,  with  5  teams. 

A  steel  tape  base  line  has  been  carried  up  the  river,  checking  wherever  possible  on 
t  he  base  line  along  the  railroad  from  Bemiaji  to  Grand  Rapids.  Detailed  topography, 
shore  lines,  levels,  and  soundings  have  been  carried  up  the  river,  and  have  included 
Ball  Club  Lake,  VVinnebigoshish  and  Little  Winnebi^oshish  lakes,  Cass  I.^e  and 
Wolf  Lake.  Soundings  were  made  through  the  ice,  using  an  ice-boring  machine  and 
t-ounding  outfit  borrowed  from  the  United  States  Engineer  office  at  Dnluth,  Minn. 
This  work  is  now  approaching  Lake  Bemidji,  and  it  is  hoped  that  the  field  work  will 
be  completed  this  season  to  join  with  the  work  already  aone,  and  so  complete  this 
survey  to  the  headwaters  of  the  river. 

Survey  of  Rodney  and  Kempe  bends  imHes  661  to  660). — This  survey  was  undertaken  in 
compliance  with  resolution  of  the  Mississippi  River  Commission,  November  13, 1903. 
A  party  in  charge  of  Mr.  E.  L.  Harman,  with  the  steamer  PaJtrol,  began  the  field 
work  on  November  18,  and  completed  the  survey  on  December  8.  The  notes  were 
reduced  in  the  office  and  platted  on  a  scale  of  1: 5,000,  the  work  being  completed  in 
the  latter  part  of  January,  1904. 

Hydrographic  resurvey  from  Forts  Jackson  and  St.  Philip  to  Head  of  the  Passes. — This 
survey  was  undertaken  in  compliance  with  resolution  of  the  Mississippi  River  Com- 
mission, June  24,  1903.  A  party  in  charge  of  Assistant  Engineer  A.  T.  Morrow, 
with  the  steamer  Patrol^  began  the  field  work  at  the  forts  on  December  26, 1903,  and 
completed  the  survey  to  Head  of  the  Passes,  January  18,  1904.  The  river  distance 
covered  was  about  21  miles,  and  the  work  was  extended  about  one-half  mile  down 
each  of  the  passes  and  about  one-fourth  mile  down  the  Gap,  the  Jump,  and  Baptiste 
Collets  Canal.  On  this  survey  manv  of  the  iron  benchmarks  along  the  river,  being 
found  badly  corroded,  were  replaced  by  creosoted  posts. 

Plant  and  outfit. — The  floating  plant  now  consists  practically  of  the  steamer  Patrol 
and  quarterboat  Illinois^  with  some  small  boats  and  skiffs.  This  plant,  when  not  in 
field  service,  has  been  cared  for  at  West  Memphis.  Some  repairs  were  made  to  the 
Patrolj  and  new  boilers  were  installed  during  the  year.  New  steel  cylinder  beams 
have  been  purchased,  and  an  emergency  contract  entered  into  with  Mr.  Ed.  J.  How- 
ard, of  Jefferson vi lie,  Ind.,  for  extensive  repairs  to  her  hull.  The  boat  has  been  sent 
to  Paducah,  Ky.,  for  this  work. 

Reduction  and  platting  of  field  notes. — The  reduction  and  plattingj  of  field  notes  of  the 
topography  and  nydrography  of  the  season  of  1901,  in  the  vicinity  of  Aitkin,  Minn., 
were  completed. 
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T1m»  nMlii(!tion  of  tlu»  field  note**  of  the  topography  and  hydrography  of  the 

of  liM)3,  )K;twe<>n  Aitkin,  Minn.,  and  Pokegaina  Dam,  was  completed,  and  progren 
nimle  in  the  platting. 

Pn>greH8  was  made  in  platting  the  field  notes  of  the  low-water  survey  from  Gairo  to 
Conuia  I^anding,  season  of  1902. 

The  field  notes  of  the  survey  of  Rodney  and  Kempe  bends  were  reduced  and 
platte<l. 

The  field  notes  of  the  hydrographic  resurvey  below  the  forts  were  reduced,  and 
the  j)latting  nearl^^  completed. 

AfJ//>/mi//.— Detail  charts  Nos.  219  to  224,  inclusive,  above  Minneapolis,  Minn.,  scale 
1 : 5,000  were  completed.  Progress  was  made  on  charts  Nos.  225  to  233  of  the  same 
seriw;  chart  No.  233  extends  tTiis  work  to  about  4  miles  above  Aitkin,  Minn. 

Maps  Nos. 
resH  made  on 

The  map 
pleted  by  the  addition  of  all  available  data. 

I*uhlinhed  maps  and  c/i//r//j.— Detail  charts  Nosi  213  to  218,  inclusive,  were  pnblished 
to  a  scale  of  1 :  10,000.  This  extends  this  series  from  Minneapolis,  Minn.,  to  about  10 
miles  below  Little  Falls,  Minn.  (992.3«). 

A  title  sheet  and  an  index  map  in  two  sheets,  for  the  series  of  detail  charts  from 
Cairo  to  Minneapolis,  were  pul)li8ned. 

Maps  Nos.  131  to  135,  inch  to  the  mile  series,  were  published.  These  extend  to 
the  lower  limits  of  the  city  of  St.  Paul,  Minn. 

The  map  of  the  8t.  Francis  Basin,  in  two  sheets,  was  published  to  a  scale  of  one- 
half  inch  to  the  mile. 

A  second  edition  of  500  copies  of  the  Itasca  Basin  map,  in  colors,  was  published. 
The  scale  is  1 :  15,000. 

A  list  of  the  maps  and  charts  published  by  the  Commission,  together  with  the 
regulations  relative  to  their  free  issue  to  certain  persons,  may  be  found  on  page  35  of 
the  supplement  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1902. 

Gauges. — The  i)ermanent  gauges,  the  high  water  gauges,  and  the  tide  ^uges  have  been 
maintained  during  the  year.  The  permanent  gauges  have  been  twice  inspected  during 
the  year,  as  prescribe<l  by  the  Commission,  gaug^  and  bulletins  being  repaired  and 
left  m  good  order.  Special  inspections  were  made  of  gauges  at  Mhoons  Landing  (276) 
and  mouth  of  White  River  (393). 

There  are  38  permanent  gauges,  comprising  17  established  by  the  Commission,  and 
21  received  by  transfer  from  the  United  States  Engineer  Ofl5ce  at  Vicksburg  in  1901. 
They  are  distributed  as  follows:  25  on  the  Mississippi  River  from  St.  Louis,  Mo.,  to 
Fort  Jackson,  1^. ;  1  on  Atchafalaya  River;  1  each  on  Arkansas,  Cumberland,  Ten- 
nessee, and  St.  Francis  Rivers;  3  on  the  Retl  River;  3  (including  Cairo)  on  the  Ohio 
River;  2  on  the  White  River.  The  gauges  established  by  the  Mississippi  River 
Commission  are  maintained  by  allotments 
Mis-sissippi  River  from  Head  of  Passt^s  to  the 
allotments  from  tbe  permanent  appropriation  for  "Gauging 
sippi  River  ami  its  Principal TribuUiries,"  established  by  acts  of  August  11, 1888,  and 
June  13,  1902.  A  description  of  these  gauges  is  printed  in  supplement  to  report  of 
the  Chief  of  Engineers  for  1902,  pages  52  to  59. 

The  highest  and  lowest  readings  on  the  permanent  gauges  during  1903  are  given  in 
Table  No.  1,  with  the  previous  highest  and  lowest  for  comparison.  The  nighest 
readings  on  the  gauges  on  the  tributaries,  for  1904  to  May  31,  are  given  in  Table  No. 
3.  A  hydrograph  snowing  the  dailv  stages  of  the  mam  river  from  C^iro  to  Fort 
Jatrkstm,  from  June  1,  1903,  to  May  5l,  1904,  is  given  on  plate  2. 

A  new  inclined  gauge  of  concrete  with  a  steel  l^m  eml)edded  has  been  constructed 
on  the  levee  slope  at  Memphis,  Tenn.  The  graduations  and  figures  have  been 
marked  in  the  steel  of  the  St.  Louis  gauge.  The  ^uges  at  Cairo  and  Memphis  will  be 
marked  in  a  similar  manner  next  season.  The  high  water  of  1903  at  St.  Louis,  wjhich 
read  38  feet  on  the  gauge,  has  l>een  permanently  marked  on  the  gauge. 

New  bulletins  have  been  erectea  at  Donaldsonville,  La.,  Red  River  Landing, 
La.,  and  Vicksburg,  Miss. 

A  gauge  has  been  maintained  at  Aitkin,  Minn.,  in  connection  with  the  survey  of 
the  upper  Mississippi. 

Hiph-tvater  gauges. — The  high- water  gauges  are  185  in  number,  distributed  on  the 
Mississippi  River  from  Cairo  to  the  Head  of  the  Passes,  about  5  miles  apart    These 

Sauges  are  read  at  times  of  highest  water  (mly,  and  supplement  the  regular  gauges  in 
etermining  the  high- water  slope  of  the  river!    They  were  inspected  and  put  in  order 
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previous  to  the  high  water  this  spring.  The  maximum  readings  on  these  gauges  dur- 
m^  the  high  water  of  1904  are  given  in  Table  No.  2.  A  profile  of  the  main  river  from 
Cairo  to  Head  of  the  Passes  is  shown  on  plate  3. 

Tide  gauges, — The  tide  gauges  at  Biloxi,  Miss.,  and  East  Bay,  La.,  have  been  main- 
tained m  good  order,  and  continuous  records  for  the  year  secured.  The  staff  j^^uses 
were  connected  with  their  bench  marks  by  precise  levels  in  January,  1904.  Tne 
reduction  of  the  records  since  1899  is  now  in  progress,  and  the  results  will  be  pub- 
lished when  the  reduction  is  completed. 

Discharge  observations. — The  resolution  of  the  Mississippi  River  Commission  ^v- 
eming  the  measurement  of  the  hij?h  and  ^ow  water  discharges  of  the  Mississippi 
River  and  its  tributaries  may  be  found  on  page  36  of  the  Supplement  to  Report  of 
the  Chief  of  En^neers  for  1902. 

During  the  high  water  of  June,  1903,  the  discharge  of  the  Mississippi  River  was 
measured  at  Grafton,  111.,  and  Thebes,  111.,  by  two  parties,  in  charge  of  Assistant 
Engineer  A.  T.  Morrow  and  Junior  Engineer  E.  L.  Harman,  respectively.  The  dis- 
charge of  the  Arkansas  River  at  Little  Rock,  Ark.,  was  measured  about  the  same 
time  by  a  party  in  charge  of  Assistant  Engineer  William  Gerig.  All  these  discharges 
were  taken  at  the  highest  stages  reached.  The  results  were  published  in  Table  No.  7, 
on  pages  111,  112,  and  119  of  the  Supplement  to  the  Report  of  the  Chief  of  Engineers 
for  1903. 

During  the  low-water  season  of  1903  the  discharge  of  the  Tennessee  and  the  Cum- 
berland rivers  was  measured  by  a  party  in  charge  of  Mr.  M.  A.  Bell.  Both  dis- 
charges were  taken  at  the  lowest  stage  reached,  which  was  below  the  prescribed  dis- 
charge sta^.  The  prescribed  stage  for  low-water  discharge  measurements  on  the 
Mississippi  was  reached  at  Columbus,  Ky.,  for  part  of  one  aay,  December  20,  when 
a  reading  of  2.99  was  recorded,  and  at  Cfarrollton,  La.,  from  December  28  to  31,  the 
minimum  reading  being  —0.1.  No  discharge  observations  were  made,  however,  the 
river  being  closed  by  ice  at  Columbus,  and  the  time  during  which  the  low  readings 
were  recoroed  at  both  stations  being  too  short  to  permit  ^ettinj^  a  party  to  the  spot. 

During  the  high  water  of  1904,  the  discharge  of  the  Mississippi  River  was  measured 
at  Thebes,  111.,  Columbus,  Ky.,  Helena  and  Arkansas  City,  Ark.,  Vicksbure,  Miss., 
and  Red  River  Landing  and  Carrollton,  La.  The  discharge  of  the  Atchafa&ya  was 
measured  at  Simmesport,  La.  All  these  discharges  were  &ken  at  the  highest  stages 
reached.  Three  parties  were  in  the  field,  in  charge  of  Assistant  Engineer  William 
Gerig,  Junior  Engineer  E.  L.  Harman,  and  Mr.  M.  A.  Bell.  Double  noats  and  Has- 
kell and  Price  meters  were  used. 

All  meters  were  carefully  rated  in  the  settling  basin  of  the  St.  Louis  waterworks 
during  the  summer  of  1903.  Each  meter  was  again  rated  after  being  used  for  dis- 
charge work. 

The  results  of  all  discharge  measurements  and  meter  ratings  made  during  the  low- 
water  season  are  published  in  Tables  4  and  5. 

For  additipnal  details  of  gauge  inspections  and  discharge  work  attention  is  invited 
to  report  of  AssistMit  Engineer  Kivas  TuUy,  Appendix  1  B. 

DREDGES  AND  DREDGING. 

Project, — On  the  20th  of  June,  1896,  the  Mississippi  River  Commission  adopted  a 
project  for  obtaining  and  maintaining,  by  means  of  dredges,  a  channel  in  the  Missis- 
sippi River  below  Cairo  with  a  width  of  250  feet  and  a  depth  of  at  least  9  feet  through- 
out the  year,  except  when  the  river  is  closed  by  ice.  This  project  provided  for  the 
construction  and  operation  of  7  hydraulic  dredges  by  the  30th  of  June,  1900,  and  for 
theprovisional  construction  of  2 others  if  found  nece^ary. 

The  building  of  this  plant  has  formed  a  very  important  part  of  the  work  of  this 
office,  and  has  involved  the  preparation  of  plans  and  specincations  for  the  dredges 
themselves,  for  the  necessary  large  and  small  tenders,  pile  sinkers,  and  other  plant. 
Since  the  beginning  of  the  construction  of  this  dredging  plant  many  changes  have 
taken  place  in  the  method  pursued  to  procure  the  most  efficient  and  best^esigned 
dredges. 

The  first  dredge  was  built  after  plans  prepared  by  the  dredging  committee  and 
was  in  the  nature  of  an  experiment.  While  many  changes  in  this  boat  were  after- 
wards found  necessary,  it  yet  demonstrated  beyond  a  doubt  the  efficiency  of  such 
hydraulic  dredges  for  tiie  purpose  for  which  it  was  designed. 

The  next  step  was  to  define,  in  general  terms,  the  conditions  which  the  dredges 
must  fulfiU,  leaving  to  the  builders  the  details  of  the  design.  Following  this  course 
3  dred^  were  built  Experience  was  constantly  gained  until  a  point  was  reached 
where  it  was  >  le  to  outline  with  greater  accuracy  nearly  all  the  details  of  con- 
stnictioiL    U  h  specifications  2  more  dredges  were  built    Under  still  more 


46     BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

rigidly  drawn  specifications  another,  the  seventh,  a  self-propelling  dredge,  was  placed 
under  contract  in  1898.  This  dredge  was  completed  and  delivered  to  the  United 
States  in  August,  1900.  The  eighth  and  ninth  dredges,  also  self-propelline,  were 
placed  under  contract  in  June,  1899,  and  were  completed  and  delivered  to  the  United 
States  in  July,  1901.  In  June,  1902,  the  Alpha  having  become  unserviceable,  the 
construction  of  a  tenth  dredge,  to  be  self-propelling,  was  decided  upon.  Plans,  sped* 
fications,  and  drawings  have  been  prepared  and  the  work  advert!^. 

CONSTBUCTION,  ALTERATION,  AND  REPAIRS  TO   PLANT. 

Dredge  Alpha, — The  machinery  of  this  dredge  has  been  transferred  to  other  officers 
in  ai-cordance  with  resolution  of  Mississippi  River  Commission,  June  26,  1902. 

Dredge  Beta. — This  dredge  was  returned  to  the  fleet  by  the  officer  in  chai]ge  of  the 
work  at  South  Pass  on  September  28,  1903.  In  December,  1903,  instructions  were 
received  to  prepare  the  dredge  a^in  for  service  at  South  Pass  and  to  lengthen  the 
suction  to  permit  dredging  to  a  depth  of  35  feet.  By  authority  of  the  Chief  of 
Engineers  tne  necessary  alterations  and  repairs  required  to  fit  the  dredge  for  this  work 
were  made  by  this  office,  the  cost  being  paid  by  the  engineer  officer  in  charge  of  the 
work  at  South  Pass.  Under  this  arrangement  the  suction  and  jet  pipes  were  lengtii- 
ene<i  6  feet,  new  hose  connections  for  tne  iet  pipea  and  new  rubber  joints  for  the  dis- 
charge pipes  procured,  new  fair-leader  rolls  provided,  and  repairs  made  to  engines, 
furnaces,  pumps,  and  roof.  Other  repairs  of  a  more  general  character  were  made  at 
the  yame  time  and  paid  for  by  this  office.  The  discharge  pipes,  being  badly  worn  on 
the  l>ottom,  were  turned  over  in  the  pontons,  and  the  end  rings  of  each  section,  where 
the  greatest  wear  had  occurred,  replaced  by  new  iron.  The  pontons  and  pipes  were 
then  sand  blasted  and  painted  in  part.  This  work  will  be  completed  before  the  dredge 
again  takes  the  field.  The  dredge  was  ready  for  service  by  April  1, 1904,  but  she  has 
not  yet  been  required  for  use  by  the  engineer  officer  in  charge  of  the  work  at  South 
Pass. 

Dredge  Gamma. — This  dredge  was  not  in  commission  during  the  year,  and  only 
minor  repairs,  required  to  keep  her  in  good  condition,  were  made. 

Dredge  Delta. — Additional  supports  for  the  foundation  of  the  main  engine  were  put 
in  and  the  main  engine  thoroughly  overhauled.  Repairs  were  made  to  feed  pumpe, 
boilers,  furnaces,  woodwork,  and  floors,  and  tow^ing  knees  placed  on  forwara  deck. 
New  ed^e  plates  have  been  put  on  main  pump  runner,  cast  with  a  chill  in  tiie  hope 
of  reducing  wear.  The  lining  of  the  pump  casing  has  been  renewed,  the  old  lining 
liaving  been  worn  entirely  through  m  places.  The  suction  pipes  to  jet  pump  are 
being  move<l  to  take  water  farther  aft,  out  of  the  way  of  sand  stirred  up  by  the  jets. 
As  stated  in  my  la«t  annual  report,  this  dredge  proved  difficult  to  control  when  dredg- 
ing downstream,  owing  to  the  fact  that  the  winding  engines  were  not  reversing.  To 
obviate  this  difficulty  the  engines  were  made  reversing,  and  the  results  were  very 
satisfactory.  When  working  in  sand  the  rate  of  progress  is  found  to  be  practicBlly 
the  same  tor  both  up  and  down  stream  work,  with  the  advantage  in  favor  of  the 
downstream  dredging  that  all  material  stirred  up  by  the  jets  is  removed  from  the  cut, 
which  is  not  always  the  case  in  dredging  upstream.'  In  large  and  heavy  gravel,  how- 
ever, Huch  as  was  encountered  at  Presidents  Island  (234),  the  method  of  downstream 
dredging  could  not  be  used,  the  suction  head  being  unable  to  penetrate  the  material. 

Dredge  Epsilon. — Various  minor  repairs  were  made  to  this  dredge. 

Dredge  Zeta. — The  main  pump  runner  (7  blades)  is  being  converted  into  a  shrouded 
runner.  The  experience  gained  with  runners  of  this  type  on  the  EpsUon^  Iota,  and 
subsequent  dredges  indicates  that  efficiency  and  economy  will  be  promoted  by  this 
change.    Minor  repairs  have  been  made. 

Drcdae  Iota. — Tests  of  the  main  pump  of  this  dredge,  after  the  runner  was  shrouded, 
showed  an  increase  of  al)out  10  per  cent  in  lx)th  efficiency  and  capacity  at  the  stand- 
ard speed,  thus  illustrating  anew  the  advantages  of  this  type  of  runner.  A  traveling 
crane  for  handling  the  main  pump  and  endues  has  been  installefl  and  various  repairs 
made  to  machinery,  steam  hnes,  and  cabins.  A  new  feed  water  heater  of  the  hori- 
zontal close<i  tubular  tvpe  was  installe<l. 

Dredger  Kappa  and  Ifenry  Flad. — Repairs  were  made  to  the  main  steam  line,  feed 
pumps,  feed  water  pipes,  universal  joints  of  discharge  pipe,  and  lighting  systom. 
New  feed  water  heaters  similar  to  that  on  the  Iota  were  installed.  The  snrouds  of 
the  main  pump  runners  were  set  out  one- fourth  inch  to  take  up  wear.  Hatehes 
have  been  enlarged,  and  additional  small  hatches  (uit  to  facilitate  entrance  to  the 
holds  and  ventilation.  A  drain  tank  has  been  put  in  the  hold  of  each  dredge,  into 
which  the  dri|)s,  drains,  and  cylinder  co<*ks  from  the  various  pumps  and  engines  dia- 
charge.  While  the  Kapva  was  working  at  the  foot  of  Island  21  (131)  September  10, 
1903,  the  connecting  rod  of  the  starboard  main  engine  broke,  oompietoiy  wreckiiy 
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that  engine.  The  damage  was  repaired  at  the  fleet,  and  the  engines  lined  up.  On 
January  29,  1904,  fire  was  discovered  under  the  pilot  house  of  the  Kappa^  but  it  was 
quickly  extinguished  and  the  damage,  which  was  slight,  has  been  repaired.  The 
cabin  of  the  Kappa  was  painted,  and  the  insides  of  the  wheel  houses  of  the  Henry 
Flad  were  coatea  with  coal  tar.     Other  minor  repairs  were  made. 

Dredge  B.  M.  Harrod. — The  plans  and  specifications  for  this  dredge  have  been 
completed,  and  the  work  advertised.  This  dredge,  like  the  other  later  dredges,  will 
be  self-propelling.    The  detailed  specifications  are  given  in  Appendix  1  E. 

Steamers  Sachem^  Choctaw ^  Nokomis,  Wynokay  and  Leota. — These  boats  are  used  as 
towboats  and  tenders  for  the  nonpropellmg  dredges.  The  work  of  altering  the  boil 
ers  of  the  Choctaw  and  the  NokomiSf  which  was  in  progress  at  the  date  of  my  last 
annual  report,  has  been  finished,  and  the  same  alterations  have  been  made  on  the 
steamer  Sachem.  The  results  have  been  very  satisfactory,  no  further  trouble  having 
been  experienced.  The  feed  pumps  on  all  these  boats  have  been  moved  from  their 
original  location  in  the  boiler  room  to  the  engine  room  and  new  feed  water  heaters 
of  the  closed  type,  and  of  simple  construction,  have  been  made  and  erected.  The 
Wheeler  heater  erected  last  year  on  the  Wynoka  will  be  placed  on  the  dredge  Gamma. 
The  furnaces  of  the  Sachem^  Choctaw,  Nokomis,  and  Leota  have  been  rebuilt,  and 
new  stacks  erected  and  new  wheels  made  for  the  last  three.  The  samson  posts  and 
braces  on  the  Sachem  and  Nokomis  have  been  extended  to  the  roof,  as  was  previously 
<lone  on  the  other  tenders.  The  cylinders  of  both  main  engines  on  the  Sachem,  and 
of  one  ejich  on  the  Nokomis  and  Wynoka,  have  been  rebored,  ne\^  roofs  of  asbestos 
roofing  have  been  placed  on  the  Sachem  and  the  Choctaw,  and  new  canvas  on  the 
boiler  deck  of  the  latter  boat  and  the  Leota.  The  ice  machine  of  the  Leota  has  been 
overhauled  and  a  new  steam  steering  gear  installed,  the  one  originally  furnished 
having  proved  unsatisfactory.  The  yVynoka  returned  to  the  fleet  July  2,  1903,  from 
Jefferson ville,  Ind.,  where  a  new  cabin  and  upper  works  had  been  built  under  con- 
tract with  Mr.  Ed.  J.  Howard.  All  the  work  of  connecting  up  the  pipes  and 
machinery  was  done  at  the  fleet.  Other  minor  repairs  were  made,  and  painting 
done  on  all  these  boats,  as  reauired. 

Steamer  Minnetotika. — ^This  boat  is  unserviceable  at  present,  and  little  or  nothing 
has  been  done  to  her  this  year.  Contract  has  been  made  with  Mr.  Ed.  J.  Howard 
for  the  rebuilding  of  her  hull,  and  she  has  been  sent  to  Paducah,  Ky.,  for  this  work. 

Steamer  Search. — The  rebuilding  of  the  hull,  which  was  in  j)ro^ress  at  the  date  of 
my  last  annual  report,  was  completed  and  the  boat  painted  inside  and  out.  New 
steel  cylinder  beams  have  been  put  in  and  minor  repairs  made. 

Steamers  Vulcan,  Venus,  Mercury,  and  Mars. — General  repairs  to  decks,  engines, 
and  woodwork  have  been  made.  A  new  stack  has  been  built  for  the  Venus,  and  a 
new  wheel  for  the  Mercury. 

Pile  sinkers  and  barges.--GeneraX  repairs  have  been  made,  and  the  hulls  of  pile 
sinkers  No.  97 J  and  No.  983  have  been  thoroughly  repaired  and  calked.  A  new  set 
of  leads  were  built  for  pile  sinker  No.  971. 

Buildings  and  grounds. — A  tract  of  land  at  West  Memphis,  Ark.,  containing  about 
9  acres,  has  been  purchased  for  storage  and  other  uses,  and  a  warehouse  and  machine 
shop  have  been  erected. 

Permanent  oiUfil. — A  steam  hammer,  lathe,  radial  drill,  planer,  and  punch,  and 
shears,  with  the  necessary  shafting,  etc.,  have  been  purchased,  and  the  work  of 
installing  them  in  the  machine  shop  is  in  progress. 

For  additional  details  of  repairs  during  the  year  attention  is  invited  to  report  of 
Assistant  Engineer  F.  B.  Maltby,  Appendix  1  C. 

DREDGING    OPERATIONS  ON   THE    LOWER    MISSISSIPPI    RIVER    BETWEEN    CAIRO,    ILL.,    AND 

HEAD   OF  THE   PASSES. 

These  operations  include  the  care  and  repair  of  plant,  testing  of  dredges  and  oper- 
ation of  the  plant  during  the  low-water  season. 

A  statement  of  the  general  principles  which  have  governed  the  conduct  of  dredg- 
ing operations  may  be  found  m  the  report  of  the  Chief  of  Enpneers,  U.  S.  Army,  for 
1898,  pages  3166-3169,  and  in  the  report  of  the  Chief  of  Engineers,  U.  S.  Army,  for 
1900,  page  4564. 

During  the  low-water  season  of  1903,  six  dredges,  the  Delta,  the  Epsilon,  the  2kta, 
the  Iota,  the  Kappa,  and  the  Henry  Flad  were  in  commission.  The  Beta  was  returned 
to  the  fleet  on  September  28  by  the  officer  in  charce  of  the  work  at  South  Pass,  and 
did  not  take  the  field  after  that  date,  while  the  uamma  was  not  put  in  commission 
during  the  season.  The  dredges  were  assigned  to  different  stretches  of  the  river. 
Three  survey  parties  were  kept  in  the  field,  and  surveys  were  made  of  all  bars  where 
trouble  was  anticipated.    Frequent  surveys  were  made  of  those  bars  where  dredging 
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wiiH  (lone,  to  o]>aerve  the  offet't  of  the  dredeing.  These  surveys  servecl  to  determine 
the  areiU4  of  shoal  wutvr  and  to  i*nable  the  location  of  the  channels  to  be  intelligently 
nuulo.  FrtHpient  inHiH?ctions  were  made  of  that  part  of  the  river  where  ethoals  are 
known  to  exij^t,  and  all  crossingH  Hounded.  The  greatest  possible  publicity  wassiven 
U)  information  obtained,  and  all  channels  were  locate<I  by  easily  distinguiBhaUe 
markH.  By  Novondn^r  SO  all  the  <lredge8  and  survey  partita  were  withdrawn  from 
the  field,  an  it  waH  thought  tliat  the  danger  of  low  water  was  over  for  the  season. 
The  dredges  were  comi)elle<l  to  take  the  field  again  about  December  12,  but  it 
wiiH  impnictioiiblo  to  organize  and  send  out  the  survey  parties,  so  the  work  done  in 
DeiHMulH'r  wjis  not  aceomnanie<l  by  purveys. 

Dralqe  lida. — This  ilnuige  was  reeeive(\  from  the  officer  in  charge  of  the  work  at 
South  l*aRs  on  Septi'inln'r  28,  at  West  Memphis,  Ark.,  where,  after  tests  of  her  boil- 
ers an<l  one  of  her  main  pumping  units  had  been  made,  she  was  laid  up.  She  did  no 
work  under  the  Conunissiini  during  the  seiL<^<.)n. 

DrcdiH'  (inmma. — This  dre<iire  was  not  in  commission  during  the  season. 

Ihf'iije  /A'////.— This  dre«lge  left  the  fUnit  August  27,  for  Peters  Crossing  (272), 
where  the  slioaU'st  water  lieU^w  Cairo  was  shown  by  the  surveys.  Dredanngwas 
iK'gun  August  .SO  an<l  eontinmHl  with  some  interruptions  for  repairs  nntilBeptem- 
U^r  \)^  when  the  work  was  completed.  The  channel  at  this  time  was  from  7  to  9  feet 
dee|K'r  than  when  driMlging  was  begun.  During  a  rise,  which  culminated  about  Sep- 
tiMnlHT  21,  the  dredge  lay  at  the  bank.  Dredging  was  resumed  on  September  28  and 
continue*!,  with  a  loss  of  only  fifteen  minutes  Tor  repairs,  until  October  5,  when  work 
at  this  locality  was  completed.  There  was  then  a  good  16-foot  channel  over  this 
crossing.  The  <lredge  then  moved  to  the  head  of  Presidents  Island  (234),  where 
dnMlging  was  Ik^uu  October  8  and  continue*!  with  slight  interruptions  until  October 
14,  when  work  was  suspende<l  owimr  to  a  rising  river,  and  the  dredge  went  to  the 
fleet  at  West  Memphis.  The  material  encountered  on  this  bar  is  a  very  coarae 
ceniente«i  gravel,  with  large  pieces  of  lignitt*  scattered  through  it,  and  is  verydifficolt 
to  move  with  the  hydraulic  agitators,  as  well  a.s  very  hard  on  the  pump.  The  liner 
of  tht»  main  i)nni]>  casing  was  found  deeply  scored  and  entirely  worn  through  in  one 
place  after  this  work, 

The  river  liaving  fallen  again,  dnniging  was  resume<i  at  Presidents  Island  on  Novem- 
Imt  4,  but  lower  clown  on  the  reef,  where  more  sand  and  less  gravel  were  encount- 
enMl.  Sinne  <lrift  was  met  with,  which  causiMi  delay.  DnSging  was  continued 
until  NovemlMT  17  with  various  interruj)tions  to  re])aif  main  pump,  jet  pomp,  and 
hauling  cables.  There  was  then  a  good,  well-deline<l  channel,  16  feet  deep  and  250 
feet  wi<le.  Tlu^  <iredge  then  went  to  the  fleet,  where  she  remained  in  commission 
mitil  DecemlM'r  14,  when  she  left  for  l^mdom  Shot  (H>2),  where  she  arrived  the  next 
day.  At  this  time  there  was  not  over  7  feet  cm  this  bar.  Dredging  was  begun 
I)ecend)er  IT)  and  continnwl  without  serious  interruption  until  Deceinber  18,  when 
the  work  wius  com])leted.  There  was  then  a  good  steandx)at  channel  12  feet  deep 
an<l  250  fiH't  wide  through  the  bar.  A!M)ut  4S,(XX)  cubit;  yanls  of  material  were 
n;moved  during  lifty-nine  hours  of  actual  drcnlging.  The  dredge  then  proceeded  to 
the  t^hute  of  Island  20  (127),  where  <lredging  was  In^gun  Det^emoer  22  and  continued 
until  I)e4rember24,  when  the  work  was  complettMl,  agoo<i  12- foot  channel  having  been 
matle.  Thti  drt^lgt^  then  proiviMletl  to  Darnells  bar  (81 ),  where  dredging  was  began 
I)t»ceml)er  2S  and  continue<l  until  the  21Hh,  when  work  was  8toppe<l  on  account  of  a 
rapi<l  risi»  in  the  river  There  was  then  a  13-foot  channel  over  the  creasing.  The 
drtMltfe  then  pr(K*etMle<i  to  Joe  Kckles  Crossing  (^3),  where  about  nine  hours'  work 
was  done,  after  which  the  <lrt»dge  proceeded  to  West  Memphis,  Ark.,  and  was  laid 
up  Jamiarv  .'i,  H>04. 

Dmfgt'  kj}silon. —Thh  dre<lge  left  the  fleet  September  9  for  Luxora,  Ark.  (161), 
where  (lre<iging  wtis  lK»gun  on  Septemi>er  13  and  continued  until  September  15,  when 
the  work  was  susiH'udetl  on  account  of  a  rising  river.  On  Septend)er  29  dred(nng  was 
iK'gun  at  I.A«t  Chance  Crossing  (10<)),  and  continue<l  until  October  2,  with  aloes  of  a 
little  more  than  four  hours  for  rei)airs.  The  dreilge  then  moved  to  Gold  Dust  Cross- 
ing (158),  where  drt^lging  was  lM»gun  Octol)er  8  and  continmni  until  October  6,  when 
the  work  was  complete<l.  There  was  then  16  ft^et  of  water  over  the  bar.  Owing  to 
a  rise  in  the  river  the  dnnlg^remainetl  at  the  bank  unable  to  work  until  October  21, 
when  she  was  orderwl  to  the  fleet  and  put  out  of  commission. 

Dntiije  XeUi. — This  dre<ige  left  the  fleet  August  14  and  Ix^gan  dredging  at  Joe  Eckles 
bar  (92)  (m  August  19  and  continuwi  until  August  20.  Dredging  was  resumed  Aug^ 
ust  29  ami  ccmtinuiMl  until  SeptendHjr  2,  when  the  work  was  completed.  A  short 
cut  through  the  lower  ])art  of  ttie  same  reef  was  made  the  same  day,  and  the  ditKlse 
went  to  the  Iwmk  to  await  a  lower  stage.  There  was  then  a  17-fo<»t  channel  throi^h 
the  biir.  On  »St»ptcndK*r  15  the  dredge  was  move«l  to  Cherokin*  Crossing  (90),  bot 
owing  to  the  high  stage  no  work  was  done  until  the  29th,  when  dredging  was  resumed 
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and  continued,  working  daylight  only,  till  October  1,  when  the  work  was  completed. 
There  was  then  16J  feet  over  the  crossing.  A  small  amount  of  work  was  done  Octo- 
ber 2  and  3  at  Joe  Eckles  bar  (92),  after  w^hich  the  dredge  remained  at  the  bank 
until  October  10,  when  she  was  moved  to  Hathaway  ( 103).  Dredging  was  begun  on 
October  11  and  continued,  in  daylight  watches  only,  until  Octol^r  14,  after  which 
the  dredge  went  to  the  bank  and  remained  there,  unable  to  work  on  account  of  the 
stage  of  the  river,  until  October  22,  when  she  was  sent  to  the  fleet.  The  record  of 
this  dredge  for  the  season  was  excellent,  only  one  and  one-half  hours  being  lost  for 
repairs  out  of  two  hundred  and  forty-two  hours  of  dredging. 

Dredge  Iota. — This  dredge  left  the  fleet  August  6  and  reaithed  Bixbys  Towhead 
f  83)  August  17,  having  been  assisted  from  Gayoso  ( 106)  by  the  Letjta.  Dredging  was 
Qone  at  this  localitj^  August  19  to  20  and  August  23  to  25,  when  work  was  suspended 
on  account  of  the  high  stage  of  water.  Dredging  was  resumed  September  2,  but  sus-^ 
pended  again  on  the  4th  for  the  same  reason.  The  dredge  lay  at  the  bank  until  Septem- 
ber 29,  wnen  work  was  again  resumed,  and  completed  October  6,  on  which  date  there 
was  14  feet  in  the  channel.  During  the  work  at  this  point  nearly  thirty  hours  were  lost 
in  repairs  to  the  swivel  elbow  at  stern  of  dredge.  A  high  stage  prevailed  until  the 
latter  part  of  October,  and  no  further  work  was  done  until  OcU)ber  28,  when  dredg- 
ing was  begun  below  New  Madrid,  Mo.  (70) .  Dredging  was  continued  until  Novem- 
ber 3,  when  work  was  stopped  to  repair  the  jet  pump.  At  this  time  it  was  found 
that  an  18-foot  channel  haa  broken  through  the  reef  a  mile  and  a  half  above,  and 
work  at  this  point  was  stopped.  The  dredge  was  then  moved  to  Hathaway  (103), 
where  dredging  was  begun  November  7,  anchors  being  used  for  handliuf^  the  dredge 
while  setting  piles,  the  spud  having  been  broken  at  New  Madrid.  This  method  of 
handling  was  slow  and  unsatisfactory.  Work  was  continue<l  during  daylight  watches 
until  November  14,  when  the  work  was  completed.  The  dredge  was  then  retired 
from  the  field,  reaching  the  fleet  on  November  19. 

On  December  13  this  dredge  was  again  put  in  commission  for  work  below  Memphis, 
but  owing  to  the  shortage  of  coal  she  did  not  leave  the  fleet.  She  was  laid  up 
January  3,  1904. 

Dredge  Kappa. — This  dredge  left  the  fleet  August  19,  and  began  dredging  at  Hath- 
away (103)  August  26.  Work  was  completed  August  30,  when  there  wa.s  16  feet  of 
water  m  the  cut.  Dredging  was  begim  at  the  foot  of  Island  21  (131 )  on  September 
10,  and  the  same  day  the  starboard  pumping  engine  was  wrecked  by  the  breaking 
of  the  connecting  rod  and  the  dredge  was  sent  to  the  fleet  to  be  repaired.  The 
repairs  having  been  completed,  the  dredee  was  put  in  commission  again  December  13 
and  began  dredging  at  Presidents  Island  (235)  the  next  day.  Work  was  continued 
until  December  19,  when  operations  were  suspended  because  of  lack  of  coal.  Dur- 
ing this  period  about  a  day  and  a  half  were  lost  in  rendering  assistance  to  the  packet 
stSamer  Deltay  which  had  grounde<l  above  the  bar,  outside  the  channel.  A  coal 
boat  was  delivered  to  the  dredge  on  December  20  and  work  resumed  on  the  21  st, 
but  the  steamer  James  I^ee  having  run  into  and  sunk  the  coal  boat  work  was  again 
suspended  on  the  same  day  for  want  of  fuel.  As  no  more  coal  could  be  procured  at 
this  time  the  dredge  was  retired  from  the  field,  and  was  laid  up  January  3,  1904. 

Dredge  Henrg  l<iad. — This  dredge  left  the  fleet  August  26,  and  was  engaged  until 
Septemljer  5  in  cutting  off  the  lower  end  of  a  bar  which  encroache<l  upon  the  wharf 
front  at  Memphis.  This  work  was  successfully  accomplished,  and  the  dredge  then 
retired  to  the  fleet,  where  she  lay  until  September  28.  On  that  date  she  left  the  fleet 
and  began  dredging  at  the  foot  of  Island  21  (131 )  on  6ctol>er  2.  The  work  was  com- 
pleted October  4,  and  the  dredge  proceeded  to  the  chute  of  Island  20  (127),  where 
dre<lging  was  begun  October  9.  The  work  was  completed  October  14  with  a  single 
crew,  and  the  dredge  went  to  the  bank  to  await  a  lower  stage.  On  October  22  the 
dredge  left  for  Bixbys  Towhead  (83),  where  dredging  was  commenced  October  28 
and  continued  with  interruptions  for  repairs  and  cleaning  l)oilers  until  November  10. 
Further  work  was  done  at  this  point  November  22  to  24,  after  which  the  dredge 
moved  to  Hathaway  (103),  where  dredging  was  done  Novemlx^r  25  and  26.  While 
the  dredge  was  working  at  this  point  the  port  pile  was  run  into  by  the  steamer 
Herman  Faepcke  and  the  upper  half  broken  off  and  lost. 

There  being  no  other  place  where  work  could  be  done  at  the  stage  of  water  then 
prevailing,  the  dredge  was  ordered  to  the  fleet,  where  she  remained  in  commission 
until  December  11.  On.that  date  she  again  left  the  fleet  for  New  Haven  (162);  but, 
being  delayed  by  the  sinking  of  her  coal  barge  near  Craighead  Point  (171)  on  the 
13th,  she  did  not  begin  work  until  the  18th.  Work  was  ccmtinued  from  the  18th  to 
the  20th,  considerable  time  l)eing  lost  becaune  of  high  winds  and  stormy  weather, 
and  the  dredge  then  proceeded  to  Gold  Dust  crossing  (158),  where  she  ran  aground 
on  the  bar  and  was  detained  twenty-four  hours.     Work  was  begun  on  December  21, 
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and  completed  December  23,  a  good  12-foot  channel  having  been  made  throiigh  the 
bar.  The  dreilge  then  proceede<l  to  the  foot  of  Island  21  (131),  where  dredging  was 
begun  December  24.  On  December  25  work  was  8usi)ended  in  order  to  repair  aDanit 
boiler,  and  was  not  resumed  at  this  point,  as  the  river  was  rising  rapidly  and  there 
was  a  good  12-foot  channel.  Some  work  was  done  clearing  out  the  channel  down 
the  shore  at  New  Haven  (162)  December  29  to  31,  and  the  dredge  then  proceeded  to 
West  Memphis,  Ark.,  ana  was  laid  up  January  3. 

A  summarv  of  the  dredging  operations,  distribution  of  time  and  expenditoree,  will 
be  found  in  Tables  6  and  7.  The  depths  over  shoal  crossings  daring  the  season  are 
given  in  Table  8. 

For  further  detailH  attention  is  invitee!  to  the  report  of  Assistant  Engineer  F.  B. 
Maltby  (Appendix  1  C). 

•  DISCUSSION   OP  RESULTS. 

The  river  conditions  during  the  low-water  season  are  shown  on  the  annual  hydro- 
graph,  plate  2.  The  limits  of  the  principal  fluctuations  at  Cairo  and  Memphis 
between  August  1  and  December  31  are  given  in  the  following  table: 

CAIRO. 


Date. 


August  1 

August  8 

August  13 

August  30 

September  18. 
September  30. 


19.7 
16.7 
19.5 
15.3 
20.6 
15.9 


October  14 . . . 
November  28 
December  1  . 
December  20 
December  29 


90l5 
10.9 
12.0 
S.S 
11.7 


M KM  PHIS. 


Date. 


Kfmliiijj. 


Augu.st  1 14. 3 

AugUHt  10 10. 9 

August  16 '  12. 75 

September  2 i  9. 6 

Septembi^r  20 13. 5 

October2 9. 8 


Date. 

Reading. 

October  16 

IS.  2 

November  :^0 

6.6 

December  4 

6.96 

December  23 

« 

December  31 

6.C 

It  will  Ih)  seen  that  the  river  did  not  reach  a  stage  requiring  extensive  dredging 
until  about  DecemlHT  5,  <ni  which  date  a  stiigeof  10  feet  on  the  Cairo  gauge  waa  first 
reachcKl.  At  the  l)eginniiig  of  the  sciu^on  it  was  expected  that  the  hign  water  of  the 
spring  of  1W8  would  result  in  the  formation  of  many  obstructing  Iwirs,  and  that  con- 
(fitiouH  nKjniring  extensive  dri^lging  oj)eration8  would  early  develop..  The  dredges 
were  accordingly  prepared  for  service,  and  the  survey  and  inspection  parties  organ- 
ized, early  in  August.  Four  dnnlges,  the  Dt'lta^  the  Zeta^  the  loia^  and  the  Kcmpa, 
took  the  iield  during  that  niontli,  and  two  njon»,  the  Epmlon  and  the  Hairy  Jruid, 
were  sent  out  early  in  Septenilwr.  During  the  early  part  of  the  season  these  six 
drinlges  were  «>perated  wherever  it  \vii.«  iK)88il)le  for  them  to  work;  but,  owing  to  the 
high  stages  prevailing,  they  were  tnuihie  to  work  to  the  l)est  advantage  except  at 
Peters  (272),  where  the  bar  was  high  and  tlie  dredee  waa  accordingly  able  to  make 
a  <leep  cut,  in  which  the  channel  reniaine<l  throughout  the  season.  In  the  latter 
part  of  Octol)er  the  KmWm  and  the  Ziia  were  withdrawn  frrmi  the  field,  as  there  waa 
no  work  for  them  to  uo  and  it  was  l)elieve<l  that  the  other  dredgt»s  would  be  able  to 
handle  any  situation  likely  to  arise  st)  late  in  tlie  season.  The  Kappa  had  been 
retire<l  in  Sej>tember  on  account  of  the  accident  to  her  main  engine,  and  during 
November  the  three  n'maining  dredges,  the  Delta,  the  /o/a,  and  the  Henry  Find,  were 
gradually  retinxl,  so  that  at  the  end  of  the  month  all  the  dre<lges  were  at  the  fleet, 
the  Delta  and  the  Henry  Flad  IxMUg  kept  in  commission  ready  for  use  if  needed. 

Up  to  this  time  a  channel  of  10  fcH^t  or  over  had  l)een  maintained  except  at  Peters, 
where  9}  ft^et  wa.s  found  at  the  l)epinning  of  the  season.  The  river  was  then  rising 
at  (^airo  an<l  the  pea.*«on  was  considered  clostni,  the  general  belief  Iwing  that  the  rise 
then  in  progress  was  the  beginning  of  the  usual  midwinter  high  water.  About  the 
1st  of  Deceml)er,  however,  the  weather  in  the  Ohio  and  Mississippi  valleys  turned 
sud<Ienly  cold,  and  an  unexi)ecte<l,  rapid,  and  continuous  fall  set  in  on  the  3d,  the 
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river  dropping  to  a  stage  of  2.8  at  Cairo  on  the  20th.  An  even  more  abrupt  rise  fol- 
lowed, reaching  a  stage  of  9.7  on  the  25th  and  11.6  on  the  29th.  The  corresponding 
stages  at  Memphis  were  6  on  December  4,  0.9  on  the  23d,  and  5.6  on  the  31st.  On 
December  9  the  inspection  party  found  a  depth  of  8J  feet  at  the  foot  of  Island  21 
(131),  and  the  Henry  Flad  was  at  once  ordered  into  the  field,  followed  within  a  day 
or  two  by  the  Delia  and  the  Kappa.  The  Iota  was  put  in  commission,  but  was  not 
sent  into  the  field  on  account  of  the  shortage  of  coal. 

At  this  time  there  remained  on  hand  about  40,000  bushels  of  coal  for  dredging 
operations,  or  thirty-five  days*  supply  for  one  dredge.  Thirty-five  thousand  bushels 
more  had  been  ordered  from  the  coal  company,  but  they  were  unable  to  make  any 
deliveries  until  the  28th,  on  account  of  the  suspension  of  navigation  in  the  Ohio 
River  by  ice  and  low  water.  Twenty-two  thousand  bushels  were  secured  at  Memphis, 
but  it  proved  impossible  to  obtain  more,  as  none  of  the  coal  companies  was  able  to 
bring  any  coal  out  of  the  Ohio,  and  no  arrangements  for  handhng  coal  from  cars 
could  be  made.  On  the  13th  the  Henry  Fladj  on  her  way  up  the  river,  sank  a  full 
barge  at  Craighead  Point  (171)  and  lost  nearly  three  days  waiting  for  a  new  supply. 
On  the  evening  of  the  21st  a  boat,  containing  about  10,000  bushels,  which  had  that 
morning  been  delivered  to  the  Kappa^  was  sunk  at  Presidents  Island  (235)  by  the 
steamer  James  Lee^  and  the  contents  lost.  The  Kappa  was  then  forced  to  retire  from 
the  field,  leaving  only  the  Delia  and  the  Henry  Flad  in  operation  for  the  rest  of  the 
month. 

Under  these  circumstances  the  operations  of  the  dredges  did  not  keep  pace  with 
the  falling  of  the  river,  and  the  depths  were  reduced  considerably  l)elow  9  feet  on 
many  of  the  bars.  Plates  3  to  8  show  the  observed  depths  on  all  bars  above  Monte- 
zuma (312J  on  which  less  than  9  feet  was  found,  platted  in  connection  with  the 
hydrographs  of  the  nearest  gauges.  It  is  probable  that  there  was  less  than  9  feet  on 
some  of  tne  bars  below  Montezuma  during  this  period,  but  no  inspection  below  this 
point  was  made  until  the  29th,  after  the  nse  had  set  in.  At  that  time  there  was  not 
less  than  11 J  feet  below  Helena  (306).  These  plates  show  that  the  depths  were  less 
than  9  feet  for  from  six  to  sixteen  days  on  the  various  bars  between  December  7  and 
26,  9  feet  and  over  being  restored  on  all  bars  bv  the  latter  date.  Between  the  15th 
and  26th  navi^tion  above  Cairo  on  both  the  Ohio  and  Mississippi  rivers  was  entirely 
suspended  by  ice  and  low  water,  the  lai^er  type  of  steamers  having  been  compelled 
to  suspend  operations  as  early  as  the  5th.  On  the  13th  ice  began  running  in  the  river 
below  Cairo,  and  a  gor^e  was  formed  at  Columbus  on  the  16th,  lasting  two  or  three 
davs.  Except  for  this  interruption,  however,  the  regular  packets  and  numerous  tows 
of  luml)er  and  logs  ran  between  Memphis  and  Cairo,  and  the  packets  below  Memphis 
continued  to  run  throughout  the  month.  It  is  not  known  that  any  boat  grounded  in 
the  channel  during  the  low  stage,  though  several  ran  on  the  bars  outside  of  the  channel 
limits. 

The  failure  to  maintain  the  prescribed  depth  on  all  bars  is  not  believed  to  indicate 
any  inherent  weakness  in  the  project  for  maintaining  below  Cairo  a  channel  9  feet 
in  depth  b^  means  of  dredging,  which  has  proved  in  past  seasons  able  to  cope  suc- 
cessfully with  lower  water  than  was  met  with  this  year.  The  sudden  fall  came  when 
the  season  was  considered  closed,  and  the  operations  of  the  fleet  were  seriously  ham- 
pered by  the  scarcity  of  coal,  numerous  accidents,  severe  stc^rms,  and  freezing  weather. 
Those  dredges  which  it  was  possible  to  operate  readily  opened  channels  through  the 
bars  at  which  they  worked,  indicating  that  had  it  been  possible  to  put  more  dredges 
in  the  field  a  channel  of  the  required  dimensions  could  have  been  quickly  secured  and 
maintained. 

The  results  obtained  at  each  bar  where  dredging  was  done  are  briefly  discusse<l 
below.  Plates  10  to  35  illustrate  these  results  at  the  more  important  localities.  The 
first  plate  of  each  series  shows  the  total  area  afterwards  dredged,  but  each  subsequent 
plate  of  the  series  shows  only  the  area  dredged  prior  to  that  survey. 

New  Madrid  (7^).  No  plates. — Dredging  was  done  at  this  jwint,  about  2  miles  below 
the  town,  between  Octooer  28  and  Novemlx^r  3.  The  channel  followed  close  under 
the  bar  on  the  convex  shore,  and  the  dredging  was  intended  to  cut  through  the  reef 
at  its  lower  end.  Before  the  work  was  completed,  however,  it  was  found  that  the 
river  had  gone  through  the  reef  above  the  town,  making  an  18-foot  channel,  and 
work  was  consequently  abandoned. 

Darnells  bar  {SI).  No  plate. — No  dredging  was  required  on  this  bar  until  about 
December  10,  when  the  depth  first  fell  below  9  feet.  It  was  impossible  to  get  a 
dredge  to  the  spot  before  the  28th,  by  which  time  the  river  had  risen  and  there  was 
Hi  feet  on  the  bar.  A  small  amount  of  dredging  was  done  on  the  28th,  but  as  the 
river  continued  to  rise  work  was  discontinued. 

Bixbys  Towhead  (8S).  Plat^  9  to  13. — The  conditions  here  before  any  work  was 
done  are  shown  on  plate  9.    The  dredging  by  the  lota  in  August,  September, 
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and  October  produced  very  little  effect,  the  hijfh  stages  prevailing  daring  this  time 
making  it  impossible  to  make  a  cut  deep  enough  to  have  much  training  eSect  on  the 
current.  The  conditions  at  the  end  of  October  are  shown  on  plate  10.  The  upper 
part  and  the  crest  of  the  reef  have  both  moved  down,  but  the  least  depth  is  aooot 
the  same  as  at  the  beginning  of  the  season.  Dredging  was  continued  by  the  Henry 
Find  between  OctolH>r  28  and  NovemlK^r  10.  The  results  of  this  dredging  are  clearly 
shown  on  plates  11  and  12.  The  cffe<!ts  of  the  deerxir  cut  possible  at  this  time  are 
apparent.  As  the  river  fell  the  cros.<ing  became  a  little  more  square,  and  a  small 
amount  of  dredging  was  done,  deepening  and  widening  the  lower  end.  The  results 
,  are  shown  on  plate  13.  The  channel  remained  in  this  position  for  the  rest  of  the 
season. 

Cherokee  Oromng  (90).  No  plate. — A  small  amount  of  dredging  was  done  here  at  a 
high  stage.  The  effect  was  slight,  but  the  channel  remaine<l  j)ermanently  in  posi- 
tion during  the  season. 

Joe  Eckles  bar  {9£).  No  plate. — The  work  at  this  point  was  chiefly  designed  to 
straighten  out  a  rather  crooked  channel.  Owing  to  the  high  stage  prevailing,  the 
effect  of  the  dredging  was  not  very  marked.  The  channel,  however,  was  well  defined 
and  remained  in  position  throughout  the  season.  A  short  reef  was  also  cut  through 
at  the  lower  part  of  the  bar,  and  the  channel  maintains  its  position  well.  In  Decem- 
ber the  depth  was  reduced  l)elow  9  feet,  but  was  restored  by  the  rise  before  any 
dredging  could  be  done.  A  few  hourn'  work  was  done  later,  but  as  the  depth  required 
by  the  }>roject  had  been  restored,  nothing  of  value  was  accomplished. 

Ilaihawaif  (103),  Plates  14  to  20. — The  conditions  before  any  dredging  was  done 
are  shown  in  plate  14.  PlaU*  15,  six  <lays  later,  shows  in  a  marked  manner  the  effect 
of  the  first  dredging  done.  Plate  10  shows  conditions  one  month  later — arise  of  5  feet 
at  Cairo  having  passed  in  the  interval.  The  channel  is  seen  to  be  still  clearly  defined 
and  of  ample  depth.  A  small  amount  of  dredging  was  done  to  widen  and  straightea 
this  channel,  the  results  of  which  are  shown  in  plate  17.  The  passage  of  another 
rise  left  the  channel  a  little  lower  down,  but  broad  and  deep,  as  shown  in  plate  18. 
I-Ater  in  the  season  further  <lredging  was  done  at  this  point,  and  still  later  a  small 
cut  was  made  at  tlie  en<l  of  the  crossing,  but  the  results  were  unsatisfactory,  littleor 
no  im])rovement  resulting,  a^  shown  by  plates  19  and  20.  The  channel  produced  at 
this  bar  was,  however,  one  of  the  mo^^t  siitisfactory  of  the  season  as  to  permanence 
and  depth.  Even  in  the  lower  water  of  December,  there  was  never  less  than  9  feet 
on  this  crossing 


di 
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later.    The  channel  was  still  through  the  cut,  but  it  was  not  very  clearly  defined. 

In  L)eceml)er  further  work  was  required  at  this  j)oint.     The  Delia  l>egan  work  on  the 

22(1  with  6i  feet  over  the  bar,  and  by  the  24th  a  good  12-foot  cliannel  was  produced. 

Foid  of  Jslantf  21  (131).  Plates  2.'i^25. — The  first  dredging  on  this  bar  was  done  by 
the  Kappa  early  in  St^ptemlwr,  but  work  was  suspended  by  the  accident  to  her  engine 
l)efore  anything  had  l)een  aocomplislK»d.  The  conditions  at  the  end  of  that  month 
are  shown  on  plate  23.  Plate  24,  t«  n  <lays  later,  after  drcnlging  by  the  Henry  Flad, 
shows  a  go<xl,  welUlefined  channel  through  the  dn^lged  cut.  The  channel  remained 
in  this  position  throughout  the  s<.»a«5on.  Plate  25  shows  its  condition  at  the  middle 
of  Noveml)er,  when  a  i »racticable  channel  of  13  feet  still  existed.  During  the  low 
water  of  December,  which  was  S  feet  lower  than  at  the  time  of  this  sun^ey,  a  leai«t 
depth  of  OJ  feet  wjis  found.  The  work  done  by  the  Jftmry  FUvi,  December  24-25, 
resulted  in  an  increase  of  several  feet,  but  as  the  river  was  then  rising  rapidly  the 
practical  value  of  the  work  was  small. 

(i(thl  Dust  (1:18).  No  plate. — The  first  work  here  was  done  early  in  October  and 
resulted  in  the  production  of  a  channel  1(>  feet  in  <lepth,  though  not  as  sharply  defined 
as  is  <lesirable.  Depths  on  the  crossing  remained  satisfactorv  until  the  low  water  of 
December,  when  depths  as  low  as  OJ  feet  were  found.  Th<»  llmry  /Vrtrf  dredged  here 
from  December  21  to  23,  and  produced  a  goo<l,  wide,  clearly  marked  channel  12  feet 
in  depth. 

Luxora  (161)  and  Xnv  llavni  (162).  Plates  20-27.— The  conditions  at  this  locality 
in  the  early  ][)art  of  the  sea*<on  are  shown  on  plate  26.  Plate  27  shows  the  cx>ndition8 
one  month  attvr  dredging.  The  lH».**t  channel  is  shown  to  l)e  somewhat  above  the 
location  of  the  drcniged  cut,  and  the  channel  is  also  shown  to  be  narrowingand  shoal- 
ing Ih*1«»w,  where  it  n'turns  to  the  right  bank.  Later  in  the  season  this  channel 
cIos^hI,  and  the  chanm^l  followe<l  down  the  shore  to  New  Haven  all  the  way.  Dur- 
\\\M  the  low  water  of  IHmnlxT  the  channel  down  the  shore  also  shoaled  and  narrowed 
throughout  its  whole  length,  particularly  at  the  head.  The  Henry  Fladvut  through  the 
iMir  at  the  head  Decern  I  K*r  18-20,  and  later  widened  out  the  channel  below,  but  the 
work  was  not  of  umch  value. 
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fxiM  Chance  (166),  No  plate. — About  the  end  of  Sopteinl^r  some  <lre<l^ing  was 
dune  liere  in  deepening  and  wi(iening  the  channel  through  a  nhort  reef.  The  chan- 
nel reniaine<l  pennanent  for  the  rest  of  the  season. 

Random  Shot  (192).  No  plate. — No  trouble  was  exj)erienced  at  this  point  until 
December,  when  the  depths  were  reduced  as  low  as  6J  feet.  The  /)6fta  dredged  hert^ 
for  two  days,  December  15-17,  and  obtained  a  12-foot  channel.  The  work  on  thin 
bar,  with  that  at  Gold  Dust  (158)  in  December,  furnish  excellent  examples  of  quick 
and  successful  dredging. 

Memphis  wharf  (2S0).  No  plate. — The  work  here  consisted  in  the  removal  of  the 
lower  end  of  the  large  sand  bar  obstructing  the  wharf  front,  which  was  successfully 
accomplished. 

Presidents  Island  (234-^35 ) .  Plates  28-30. — The  conditions  before  any  dredjring  wa^ 
done  are  shown  on  plate  28,  and  the  results  of  the  first  work  on  plate  29.  This  plate, 
eighteen  days  after  dredging,  shows  the  channel  still  following  the  dredged  cut,  but 
also  shows  the  tendency  of  the  river  to  follow  the  shore  of  the  i^<land  and  cross  the 
reeflower  down.  Because  of  this  tendency,  and  of  the  extremely  difficult  charattter  of 
the  material  where  the  first  work  was  done,  the  second  dredging  was  done  lower 
down.  The  results  are  shown  in  plate  30,  which  shows  the  improvement  of  the  new 
channel  and  the  deterioration  of  the  old.  The  channel  remained  in  the  second  loca- 
tion for  the  rest  of  the  season.  During  the  low  water  of  Decemljer  the  depth  was 
reduced  to  7J  feet,  and  the  Kappa  dredged  here  until  she  was  forced  to  retire  to  the 
fleet.     She  succeeded  in  making  a  narrow  cut  through  the  bar. 

Peters  Crossing  (B7£).  Plates  31-34. — The  conditions  at  this  bar  late  in  August  are 
shown  on  plate  31.  It  will  be  seen  that  a  bar  4  feet  and  more  above  low  water 
extended  completely  across  the  river,  the  least  width  l)etween  the  low- water  con- 
tours being  nearly  half  a  mile.  The  dredging  here  was  done  with  a  deep  cut,  and 
though  the  rate  of  advance  was  slow,  the  results  were  excellent,  as  shown  in  plate 
32,  wnere  a  broad,  deep  channel  is  shown,  following  the  dredged  cut.  Plate  33  snows 
the  conditions  after  the  passage  of  a  rise  of  about  4  feet.  The  channel  remained  in 
the  dredge<l  cut,  and  was  still  of  ample  dimensions,  though  it  had  shoaled  a  little  at 
the  lower  end.  The  results  of  the  second  dredging  are  shown  on  plate  34.  An  excel- 
lent channel  is  shown,  following  the  dredged  cut,  and  this  channel  remained  in 
excellent  condition  throughout  the  season.  During  the  low  water  in  December  there 
was  8  feet  above  the  cut,  while  in  the  cut  itself  the  depths  were  10  to  12  feet  and 
over.    The  work  on  this  bar  is  perhaps  the  most  successiul  of  the  season. 

Dredging  was  done  this  year  at  15  different  localities.  New  Madrid  and  Random 
Shot  were  new  places  this  year.  The  other  bars  dredged  have  all  given  trouble  in 
former  years.  The  amount  of  material  moved  by  the  dredges  is  estimated  under  the 
same  suppositions  as  heretofore,  that  the  width  of  each  cut  is  the  wndth  of  the 
dredge's  suction,  that  the  depth  is  as  determined  by  the  soundings,  and  that  the  side 
slopes  are  1  on  2J.  The  result  of  this  calculation  is  891,098  cubic  yards.  In  1902  the 
amount  was  813,380;  in  1901,  1,666,465;  in  1900,  1,145,559,  and  in  1899,  1,612,223 
cubic  yards. 

For  additional  details,  attention  is  invited  to  the  report  of  Assistant  Engineer  F.  B. 
Maltby,  Appendix  1  C. 

TESTS  OF  DREDGES. 

During  the  season  of  1902  exhaustive  tests  were  made  of  the  boilers,  engines,  and 
pumps  of  all  the  dredges  except  the  Beta^  which  was  not  available.  A  full  account 
of  these  tests  appears  in  the  supplement  to  the  report  of  the  Chief  of  Engineers  for 
1903,  pages  136  to  167.  During  the  season  of  1903  supplementary  tests  of  the  main 
pump  01  the  Zeta^  using  runners  with  three  and  seven  blades,  were  made.  The 
results  obtained  are  given  in  Table  No.  9.  The  results  previously  obtained  with  the 
5-bladed  runner  are  also  given  for  comparison.  Complete  tests  of  the  boilers  of  the 
BetGj  and  of  one  of  her  main  pumping  units,  were  also  made,  and  tests  were  also 
made  of  the  lota's  main  pump,  the  runner  of  which  had  been  converted  into  one  of 
the  inclosed  type.    The  results  of  these  tests  are  given  in  Table  No.  10. 

For  the  details  of  these  tests,  attention  is  invited  to  report  of  Assistant  Engineer 
F.  B.  Maltby,  Appendix  1  D. 

SURVEY    FOR    14-FOOT  WATERWAY,  MISSISSIPPI    RIVER,  FROM    TIIK    MOITTH  OF   THE    ILLINOIS 

RIVER  TO   ST.   LOUIS,   MO. 

A  full  history  of  this  survey  up  to  the  date  of  the  last  annual  report  is  published 
in  the  supplement  to  the  report  of  the  Chief  of  Engineers  for  1903,  page  68.  During 
the  season  of  1903  a  party  was  put  in  the  field  to  supplement  th^  work  of  the  pre- 
vious year.  The  party,  in  charee  of  Assistant  Engmeer  \V.  G.  Comber,  with  the 
steamers  Patrol  and  Mars  and  the  quarterboat  lUinois,  began  the  field  work  just 
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above  the  Merchants'  Bridge,  St.  lyouis,  on  September  24,  and  the  work  was  cloeed 
for  the  Heasoii  December  3.  The  work  (lone  by  this  party  included  levels  and  topog- 
raphy on  the  large  islands  omitted  in  1902,  and  on  the  lowlands  east  of  the  nver, 
from  the  Merchants'  Bridge  to  Wood  River;  also  topography  of  the  Columbia  Bot- 
toms where  not  covered  by  previous  surveys;  topography  and  levels  between  the 
Mis-^issippi  and  the  Mia«ioun  rivers,  in  the  vicinity  oi  Portage,  Mo.;  soundings  in 
the  Missouri  River  for  two  miles  up  from  the  mouth;  and  the  location  of  dikes  in 
the  river  between  Grafton  and  St.  Louis.  The  discharges  of  the  Illinois  River,  and 
of  the  Mississippi  both  above  and  l)elow  the  mouth  of  the  Illinois,  were  measared, 
and  eiji^ht  borings  made  in  the  river  bed  to  rock,  the  boring  apparatus  beinj^  moonted 
on  a  i)ile  driver.  In  drawing  the  pipe  from  the  eighth  boring  the  hoisting  engine 
was  disabled,  and  the  boring  operations  were  then  suspended  for  the  season. 

The  work  of  reducing  and  platting  the  field  notes  has  l)een  in  progress  since  the 
close  of  the  field  work.    The  finished  maps  will  cover  13  sheets,  on  a  s^eof  1:4,800. 

The  following  papers  accompany  this  report: 

Sunmiary. 

Money  statements. 

Consolidated  statement  of  appropriations  and  allotments. 

Abstracts  of  contracts  in  fort«. 

Commercial  statistics. 

Statement  of  charts  issueii  and  sold. 

Appendix  1  A.  Laws  affecting  the  Mississippi  River  Commission,  July  1,  1903,  to 
June  30,  1904. 

Appendix  1  B.  Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  dischaige 
observations,  reduction  of  physical  data,  and  office  publications. 

Appendix  1  C.  Report  of  Assistant  Engineer  F.  B.  Maltby  on  dredging  operations 
on  the  Mississippi  River  between  Head  of  the  Passes  and  mouth  of  the  Ohio  River, 
and  care  and  repair  of  dredging  plant. 

Appendix  1  13.  Report  of  Assistant  Engineer  F.  B.  Maltby  on  efficiency  tests  of 
hydraulic  dredges. 

Appendix  I  E.  Specifications  for  new  self-j)ropelling  hydraulic  dredge  B.  M. 
Harrod. 

Table  No.  L  Highest  and  lowest  gauge  readings  in  1903,  Mississippi  River  and 
tributaries. 

Table  No.  2.  Maximum  readings  on  high  water  and  regular  gauges  on  the  Missis- 
sippi River  from  (^aim  to  the  Passes  during  the  floo<l  of  1904,  with  readings  in  1908 
for  ('omparis<:>n. 

Table  No.  3.  Highest  gauge  readings  in  1904  (to  June  30),  at  stations  on  the  Missis- 
sippi Rivor  alx)ve  Cairo  and  on  tributaries  of  the  Mississippi  River. 

Table  No.  4.  Results  of  discharge  observations,  Mississippi  River  and  tributaries. 

Table  No.  5.  Results  of  meter  ratings. 

Table  No.  6.  Summary  of  dredging  operations,  Mississippi  River  below  Cairo  during 
low-water  season  of  1903. 

Table  No.  7.  Cost  of  dredging  oijerations,  April  1,  1903,  to  March  31,  1904. 

Table  No.  8.  Depths  over  shoal  crossings,  Mississippi  River,  low- water  season  of 
1903. 

Table  No.  9.  Data  and  results  of  main  pump  tests  of  dredge  Zrfa,  with  three,  five, 
and  seven  bladed  runners. 

Table  No.  10.  Data  and  results  of  main  pump  tests  of  dredge  Beta  and  dredge  lijia 
with  shrouded  runner. 

Plate  1.  Hydrograph  of  the  Mississippi  River,  Cairo,  111.,  to  Fort  Jackson,  La., 
June  1,  1903,  to  May  31,  1904. 

Plate  2.  Profile  of  the  Mississippi  River,  high  water  of  1904,  from  Cairo,  111.,  to 
Head  of  Passes,  I^. 

Plates  3  to  28.  Dredge  maps. 

Plates  29  to  34.  Least  depths  on  bars,  Cairo  to  Montezuma,  low-water  season  of  1903. 

Plate  35.  Testing  <lredge8,  dredge  Beta,  main  pump. 

Respectfully  submitted. 

Wm.  B.  Ladue, 
Captain,  Oorpat  of  Enffineen, 
Secretary  Mississipjn  Uiver  Commimon* 

The  President  Mississippi  Rivek  Commission. 
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summary  to  ac50ompany  annual  report  op  capt.  wm.  b.  ladue,  corps  op  engineers, 

secretary  mississippi  river  commission. 

Mississippi  River  Commission, 

Office  of  the  Secretary, 
St.  jA)ui)i,  i/b.,  May  31,  1904. 

The  works  in  charge  of  the  secretary  of  the  Mississippi  Rivor  Commission  are  car- 
ried on  under  allotments  made  by  the  Commission  from  appropriations  for  improv- 
ing the  Mississippi  River  l)etween  the  Head  of  the  Passes  and  the  mouth  of  the  Ohio 
River;  under  allotment  for  fiscal  year  from  permanent  appropriation  provided  by 
section  9  of  the  river  and  harbor  act  of  June  13,  1902,  for  gauging  the  waters  of  the 
Mississippi  River  and  ita  tributaries,  and  under  appropriation  in  river  and  harbor  act 
of  June  13,  1902,  for  surveys  and  examinations  from  mouth  of  Illinois  River  to  St. 
Louis  to  determine  the  feasibility  of  navigable  waterway  14  feet  in  depth. 

IMPROVING    MISSISSIPPI   RIVER. 

The  allotments  from  this  appropriation  are  as  follows: 

(/)  Mmissippi  River  Commission. — Available  for  salaries,  clerical,  oflSce,  traveling, 
and  miscellaneous  expenses  of  the  Mississippi  River  Commission. 

(2)  Survqfs,  gauyex,  and  observations. — Available  for  survey  of  the  Mississippi  River 
between  the  Head  of  the  Passes  and  its  headwaters,  for  the  establishment  and  main- 
tenance of  gauges,  for  special  surveys  and  examinations,  and  for  the  collection  and 
reduction  of  physical  data  pertaining  to  the  Mississippi  River. 

{S)  Dredges  and  dredging. — Available  for  the  construction,  operation,  and  mainte- 
nance of  dredging  plant  tor  the  Mississippi  River  from  Head  of  the  Passes  to  the 
mouth  of  the  Ohio  River. 

The  project  adopted  by  act  of  Congress  approved  March  3,  1881,  contemplated  the 
systematic  improvement  of  the  Mississippi  River  from  Cairo  to  the  Head  of  the 
Passes,  with  a  view  of  ultimately  obtaining  10  feet  depth  in  all  channels  at  low  water. 
The  act  of  June  28,  1879,  creating  the  Mississippi  River  Commission,  prescribed  as 
one  of  its  duties  ** To  direct  and  complete  such  surveys  of  said  river  l)etween  the 
Head  of  the  Passes  near  its  mouth  to  its  headwaters  as  may  now  be  in  progress,  and 
to  make  such  additional  surveys,  examinations,  and  investigations,  topographical, 
hydrographical,  and  hydrometrical,  of  said  river  and  its  tributaries  as  may  be  deemed 
necessary  by  said  Commission  to  carrv  out  the  objects  of  this  act."  Prior  to  Sep- 
tember 19, 1890,  the  expenses  of  the  Mississippi  River  Commission  and  of  the  survey 
of  the  Mississippi  River,  etc.,  were  paid  from  special  appropriations.  The  total 
amount  of  these  special  appropriations  expended  under  the  secretary  was$l,093,358.11, 
of  which  f  238,110.74  was  allotted  to  the  Mississippi  River  Commission  and  $855,247.37 
to  surveys,  etc.  By  the  act  of  September  19,  1890,  the  project  for  improving  Missis- 
sippi River  was  modified  to  include  the  salaries,  clerical,  office,  traveling,  and  mis- 
cellaneous expenses  of  the  Mississippi  River  Commission  and  surveys,  including  the 
survey  from  the  Head  of  the  Passes  to  the  headwaters  of  the  river.  By  the  act  of 
June  3,  1896,  a  modifietl  project  was  adopted  for  the  construction,  maintenance,  and 
operation  of  suitable  dreoge  boats,  with  a  view  to  ultimately  obtaining  and  maintain- 
ing a  navigable  channel  from  Cairo  down,  not  less  than  250  feet  in  width  and  9  feet 
in  depth  at  all  periods  of  the  year  except  when  navigation  is  closed  by  ic^. 

Previous  to  the  adoption  of  the  project  by  Congress,  March  3,  1881,  no  work  had 
been  done,  except  the  beginning  of  the  survey  of  the  Mississippi  River  and  the 
making  of  observations  for  the  collection  of  physical  data.  Prior  to  the  organization 
of  the  Commission  the  following  survey  work  on  the  lower  Mississippi  had  Seen  done: 

Under  the  Coast  and  Geodetic  Survey,  between  January,  1868,  and  June  30,  1879, 
the  secondary  triangulation  was  completed  from  the  Head  of  the  Passes,  Louisiana, 
to  Donaldson ville.  La.  (1060  to  885);  from  Natchez,  Mias.,  to  Grand  Gulf,  Miss.  (700 
to  636),  and  from  Vicksburg,  Miss.,  to  Omega  Landing,  Louisiana,  (599  to  578). 
Under  the  United  States  Lake  Survey,  between  November,  1876,  and  June  30,  1879, 
the  secondary  triangulation  of  15  miles  near  Cairo,  111.,  and  from  near  Memphis, 
Tenn.,  to  Helena,  Ark.  (230  to  306),  was  completed.  Precise  levels  had  been  run 
from  Cairo,  111.,  to  Columbus,  Ky.  (21),  and  from  Memphis,  Tenn.,  to  Friars  Point, 
Miss.  (230  to  319). 

Under  the  Coast  and  Geodetic  Survey,  the  topography  and  hydrography  between 
the  Head  of  the  Passes  and  Donaldson  ville.  La.  (1060  to  885),  had  been  completed. 
Under  the  United  States  Lake  Survey  the  topography  and  hydrography  for  about  15 
miles  near  Cairo,  and  from  the  head  of  Frames  Chute  to  Campbells  Landing  (225  to 
272)  had  been  completed. 

£acli  department  had  pablished  charts  of  its  own  work. 
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The  total  amount  oxihjihUmI  by  the  secretary,  Mi^i^i8sippi  River  CommiflBion,  £roin 
the  adoption  of  the  approvtnl  project,  September  ll^  1890,  to  June  30,  1904,  has  Ixjeu 
$4,301, 5t>9. 99,  of  whicli  §v475, 101.0:>  was  spent  for  Missisnippi  River  CommisEdon, 
$923,292.27  for  surveys,  pluses,  and  <^bservations,  and  $2,907,045.55  for  dredges  and 
dre<lging;  also  for  experimental  dikes  $45,075.58,  and  for  patrol  of  the  MisBisBippi 
River,  $1,055.56. 

The  appropriations  and  allotment^  for  the  Mississippi  River  Commission  have  been 
expended  for  salaries,  traveling  exi)enses,  mileage,  etc.,  of  the  MisBissippi  River 
Commission. 

The  appropriations  and  allotments  for  surveys,  gauges,  an<l  olieervations  have  been 
expende(i  in  completing  the  secondary  triangulation,  prectise  levels,  topography,  and 
hydrography  of  the  entire  liver  from  the  mouth  t4)  Lake  Itasca,  a  river  distaincv  uf 
about  2,350  miles.  Of  this  work  there  remains  to  l)e  done  only  the  topographv  and 
hydrography  over  alx)ut  30  miles  of  river  near  the  headwaters.  The  jprecise  levels 
have  l^een  run  from  the  jetties  to  Fort  Adams,  Miss.  (753  L),  and  side  linee  run  from 
Carrollton,  La.,  to  Blloxi,  Miss.  (87  miles);  from  Savanna,  111.,  to  Chicago,  111. 
(148  miles),  and  from  St.  Paul,  Minn.,  to  Duluth,  Minn.  (156  miles).  Maps  of  the 
river  have  been  prepare<l  and  published,  and  special  surveys  made  at  varions  local- 
ities for  the  determination  of  changes  in  bank  lines  and  section  and  for  the  coliectiou 
of  phvsical  data. 

A  list  of  the  maps  and  charts  issui^l  by  the  Conmiission  will  be  found  in  the  sup- 
plement to  the  rep(3rt  of  the  C'hief  of  Engineers  for  1902,  page  35. 

A  descrii)tion  of  the  metho<ls  used  in  the  surveys  of  the  river  will  be  found  in 
report  of  the  Chief  of  Engineers  for  1891,  pages  3474-3485,  and  report  for  1899,  pages 
3460-3474. 

Nineteen  permanent  gauges  have  been  established  and  maintained  below  St.  Louis, 
Mo.,  on  the  Mi8.«ia<ippi,  its  tributiiries,  and  the  (hilf  of  Mexico.  One  hundred  and 
eighty-five  high-water  gaug(-8  have  ]x^n  established  betwx*en  Cairo,  111.,  and  Head 
of  the  Passes,  Ix)uisiana  (1060). 

Various  discharge  and  other  observations  have  l>een  made  from  time  to  time  under 
direction  of  the  C-ommission. 

Under  the  allotment  for  <iredges  and  dredging,  nine  dredges,  the  Alpha,  Beta, 
dainimi,  DelUi^  Kp»ilon^  /<'/</,  /a/«,  Kappa,  and  Ilenri/  P/</^/,  have  l)een  tamed  over  to 
the  secretary  for  oju'ration,  together  with  the  other  neiv.-sary  plant.  One  of  thetst* 
dredges,  the  Alpha,  is  now  dismantled;  the  hull  has  lx*en  comlemncKi  and  broken  up, 
an<l  the  machinery  transferre<l  to  other  engineer  <listricts. 

During  the  season  of  1S95  the  Alpna  succeeded  in  maintaining  a  navigable  channel 
between  ( 'airo  and  (Cherokee  Crossing  ( 90).  During  the  low-water  season  of  1896  the 
Alpha  and  Jlr'a  were  openite<l  ojK'ning  and  maintaining  channels  across  all  Imrs 
between  ( 'airo  and  Memphis  ( 230  L).  The  season  being  unusually  favorable,  no  dif- 
ficulty whatever  was  experienced  l)elow  Memphis  (230  L).  During  subeequent  sea- 
sons the  available  dredjzes  were  oi^'rated  where  required  l>elow  Cairo,  and  navigable 
chann(»ls  of  the  siK'cilied  <limensions  opened  and  maintaint^d  through  all  bare,  except^ 
ing  for  a  few  days  in  Decemljer,  liH)3,  when  the  depth  fell  below  9  feet. 

The  conmierce  of  the  Mississippi  River  consists  chiefly  of  coal,  lumber,  logs,  iron, 
steel,  grain,  cotton  an<l  cotton  s'.-ed,  j)rovisions,  ami  unclassifie<l  comnKXlities.  The 
total  quantity  of  all  classes  carri^Ml  on  the  different  stretches  of  the  river  below  Cairo 
in  1901,  1902,  and  1903  are  as  follows: 

T  ~ 

lixil.  19(r2.        I        1903. 


Tons.  T\mt. 

Bc'twc^enCiiimniHl  Mrniphis *J,:W<»,3(rj  2..>t8,331 

Between  Momj^his  Mild  Vi<ksbiir;r 1,k.V,,;«9  1,940,026 

Between  Viek-bun,'  j  nd  N.  w  <  >rl.'an - 1 ,  S,l'>.  174  '2. ?W.2&8 


Tofmt, 
2,250.260 
2,018,222 
2,207.092 


Commercial  statistics  were  not  c(»mpil<'<l  prior  to  \Ui)\. 

GAn;iN(;    rUK   WATEIIS  of   the  LOWKK    MISSISSITI'I    HIVEU  and   its   TKIBrTARIER. 

By  joint  resolution  of  Congress,  approve<l  Febniary  21,  1871,  the  Secretary  of  War 
w;LM*dire<'ted  to  have  water  gauges  establishes  1  and  <laily  obserxations  made  on  the 
lower  .Mis-:issippi  Kiver  and  its  chief  trilmtaries  at  an  annual  cost  of  not  to  exceetl 
$r>,(KK).  Tnder  the  pn»visions  of  this  resoluti<»n  gauges  have  been  established  and 
maintained  at  St.  IxMiis,  Mo.,  Cairo,  111.,  Memphis,  Tenn..  Helena,  Ark.,  mouth  of 
White   River,  Ark.,  l^ke  Providence,  1^.,  Vicksburg»  MisH.y  Natchez,  Mias.,  Bed 
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River  Landing,  La.,  Baton  Rouge,  La.,  Donaldsonville,  La.,  and  CarroUton,  La., 
on  the  Miasissippi;  at  Louisville,  Ky.,  (2)  on  the  Ohio;  at  Nashville,  Tenn.,  on  the 
Cumberland;  at  Florence,  Ala.,  on  the  Tennessee;  at  Jacksonport,  Ark.,  on  the 
White;  at  Little  Rock,  Ark.,  on  the  Arkansas;  and  at  Fulton,  Ark.,  Shreveport,  La., 
and  Alexandria,  La.,  on  the  Red — a  total  of  21. 

By  the  act  of  August  11,  1888,  a  permanent  indefinite  appropriation  of  $6,000  annu- 
ally was  established  for  the  maintenance  of  these  gauges,  which  sum  was  increased  b}^ 
the  act  of  June  13,  1902,  to  $9,600.  These  gauges  were  transferred  to  the  Mississippi 
River  CJommission,  February  11,  1901,  by  order  of  the  Secretary  of  War,  and  since 
that  date  have  been  maintained  by  the  secretary  of  tlie  Commission. 

The  amount  expended  on  the  approved  project,  to  the  end  of  the  fiscal  year  1904, 
is  $162,256.37. 

SURVEYS  AND  EXAMINATIONS  OF  THE  MISSISSIPPI  RIVtK  FROM  THE  MOUTH  OP  THE 
ILLINOIS  RIVER  TO  ST.  LOUIS,  MO.,  IN  CONNECTION  WITH  THE  PLANS  FOR  A  NAVIGA- 
BLE  WATERWAY    14    FEET   DEEP,    FROM    LOCKPORT,   ILL.,  TO  ST.  LOUIS,  MO. 

By  act  of  June  13,  1902,  the  Mississippi  River  ComiuiKsion  was  charged  with  the 
duty  of  making  the  required  surveys  and  examinations,  .^25,000  being  allotted  for 
the  purpose. 

Under  this  appropriation  a  topographic  and  hydrographic  survey  of  the  river  from 
the  mouth  of  the  Illinois  River  to  St.  Louis  has  oeen  completed,  discharge  observed, 
and  borings  made.  The  results  of  these  surveys  have  been  combined  with  data 
obtained  from  other  sources,  and  platted.  For  full  account  of  the  surveys  up  to  June 
30,  1903,  see  supplement  to  report  of  the  Chief  of  Engineers  for  1903,  page  68. 

The  total  expenditure  up  to  June  30,  1904,  has  been  $15,846.46. 

Money  statetnent, 

[Appropriation  for  improving  Missisfdppi  River.] 

July  1,  1903,  balance  unexpended «$249,822.43 

Amount  allotted  from  appropriation  by  sundry  civil  act 
approved  March  3,  1903 $328,000.00 

Miscellaneous  receipt  in  settlement  of  claim  against  the 
Southern  Pacific  tug  El  VaUe  for  damages  to  dredge  Beta 
in  August,  1903,  collected  by  the  United  States  attorney 
for  the  eastern  district  of  Louisiana.  Credited  to  allot- 
ment for  **  Dredges  and  dredging  " 159. 00 

328, 159. 00 

577,981.43 
June  30,  1904,  amount  expended  during  fiscal  year 376, 892. 65 

July  1,  1904,  balance  unexpended 201,088.78 

July  1,  1904,  outstanding  liabilities $31, 916. 97 

July  1,  1904,  amount  covered  by  uncomplete^!  contracts..     69,276.08 

101, 193. 05 

July  1,  1904,  balance  available 99,895.73 

[Appropriation  for  gauging  the  waters  of  the  lower  Mississippi  and  its  tributarieM.ft] 

July  1,  1903,  balance  unexpendecl $1, 541. 36 

Amount  allotted  by  Chief  of  Engineers,  April  18,  1903,  from  perma- 
nent indefinite  appropriation  made  by  section  6  of  river  and  narl)or 
act  of  August  11, 1888,  as  amended  by  section  9  of  river  and  harbor  act 
of  June  13,  1902 9,100.00 

10, 641. 36 

g  Amount,  1249,810.93.  reported  in  Annual  Report  for  1903,  increased  $11.50  reclamation  on  check  No. 
148777  on  assistant  treasurer,  St.  Louis,  Mo.,  on  account  of  forged  indorsiement.  deposited  to  credit  of 
Treasurer  of  United  States  in  June,  1901. 

*The  custody  and  care  of  the  gauges  maintained  under  thin  appropriation  were  assumed  by  the 
MiMdssippi  River  Commission  February  11, 1901,  on  which  date  they  were  transferred  to  the  secre- 
tary, uxider  autboiiiy  of  Secretary  of  War,  dated  January  25, 1901. 
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June  30,  1904,  amount  expended  during  fiscal  year $6, 987. 94 

June  30,  1904,  amount  reverted  to  Treasury  during  fiscal 

year 887.34 

$7,  875. 28 

July  1, 1904,  balance  unexpended 2,  766. 08 

July  1,  1904,  outstanding  liabilities 2,300.75 

July  1 ,  1904,  l)alan('e  reverting  to  Treasury 465. 33 

Amomit  that  can  be  pr()fital)ly  expended  in  fistml  year  ending  June  30, 

1906,  in  addition  to  the  balance  unexpendeil  J  lily  1 ,  1904 9, 100. 00 

Itemized  »laiemetU  of  expenditures  during  the  fiscal  year  ending  June  SO^  1904,  submitted 
in  compliance  imth  requirement  of  section  6  of  river  <ind  harbor  act  of  August  lly  1888. 

C)l)servations : 

Pa^r  of  permanent  gauge  observers $2,  745. 83 

Inspections  and  repairs: 

Inspection  of    gauges  on   Mississipi)i   Uiver  ])y   junior 
engineers  and  party  on  steamer *. $1, 245. 18 

Inspection  of  gauges  on  tributaries 272. 39 

Renewals  and  repairs  of  gauges  and  bulletins 1, 854. 52 

3, 372. 09 

OflSce  expenses  and  contingencies: 

Pay  of  assistant  and  junior  engineers  and  recorders 779.  32 

Stationer\%  printing,  etc 90.  70 

870. 02 

6, 987. 94 

[Appropriutlon  for  wiitcrway  from  Ij<)ck[x>rt,  111.,  to  St.  I»ui8,  Mo.] 

July  1,  1903,  balance  unexi>ended $17,527.52 

June  30,  1904,  amount  expendeil  during  fiscal  year 8,  373. 97 

July  1 ,  1904,  balance  unexpended 9, 153. 55 

July  1,  1904,  outstanding  liabilities 1, 675. 24 

July  1,  UK)4,  balance  available 7,478.31 


Qynsolidated  statement  of  appropriaiions  and  allotments. 
[Appropriation  for  gaugiiiK  the  waters  of  the  lower  MiKsisMippi  and  its  tributaries.] 

Allotments  from  general  appropriations  for  examinations,  surveys,  and 
contingencies  of  rivers  and  harbors  by  acts  of — 

March  3,  1871 $5,000.00 

June  10,  1872 5,000.00 

March  3,  1873 5, 000. 00 

June  23,  1874 5,000.00 

March  3,  1875. 5,000.00 

SiHHiific  appropriations  bv  rivor  and  harlM)r  acts  of — 

August  14,  187r>.../. 5,000.00 

June  18,  1878 '. 5,000.00 

March  3,  1879 5,000.00 

June  14,  1880 5,000.00 

March  3,  1881 5,000.00 

August  2,  1882 5,000.00 

Deficiency  act  of  Man-h  12,  1884 2,100.00 

Specifier  appropriations  by  river  and  harlx>r  at'ts  of — 

Julv5,  1884 5.000.00 

Augusts,  1886 ^ 5,000.00 
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Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August  11, 

1888 *. 

Deficiency  act  of  October  19,  1888 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11,  1888,  for  fiscal  years,  viz: 
1890 
1891  "(less  IS^sis'ai  withheld  in  United  States  Treasury  under  "nVling 

that  only  $6,000  can  be  exj)ended  each  fiscal  year) 

1892 : ... 


1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 


$8, 700. 00 
3,600.00 


9,000.00 

5, 181. 66 
6, 100. 00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5, 500. 00 
5,500.00 
6,000.00 
5,500.00 
6,000.00 
6,000.00 


Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  haroor  act  of  August  11,  1888,  as  amended  by  section  9  of 
river  and  harbor  act  of  June  13,  1902,  for  fiscal  years,  viz: 

1903 : 9,100.00 

1904 9,100.00 

Total 173,381.66 

EXPI^DKD. 


Expenditures 

I'liexpended  balanceH  reverted  to  Treasury 

Total 

Unexpended  balance  June  30,  1904 


To  June  30, 
1903. 


9155,268.43 
8,359.21 


163, 627.  fr4 


Durlng^  year 

ending  June 

80,1904. 


9b,  907. 94 


6,987.94 


Total  appropriated,  eto. 


Total. 


9162,256.87 
8,359.21 

170,615.68 
2,766.08 

173,381.66 


[Appropriation  for  waterway  from  Lockport,  111.,  to  St.  LouIh,  Mo.] 
Act  of  June  13,  1902  (river  and  harbor) $25,000.00 

EXPENDED. 


Expenditures 

Unexpended  balance  June  30, 1904. 

Total  appropriated,  et^* 


To  June  30, 
1903. 


87,472.48 


During  year 

ending  June 

30.1904. 


98,373.97 


Total. 


915,846.45 
9,153.55 


25,0Q0.00 
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ifmtrart  of  rorUntrtH  entered  into  hij  Vapt.  \Vm,  B.  lAidue^  Corpn  of  Enffineers,  in  forrr 
J  line  .10^  1904' — Jtnproriruj  MisHimppi  Jiivrrj  Mitwlssippi  Hirer  Commission,  secrvtaiif't 
office. 


('on tract  for— 


(•oiitmctor. 


Rato 


Date  of 
contract. 


Date  of 
approval, 


I      1903. 
Funiijihing  Atwt-     Marlln       llcin/.el-  I  899  per  month  each  |  Dec.  23  '.       («) 
horw)  teanw.  man.  team. 


1904. 

KebuihliiiKhulh.f     Ktl..I.  II«»\varl '  Various  unit  rates:  '  Apr.  29 

r.  S.  S.  Minnc-  estimated  cost  of  l 

tonka.  work.  S1.'>.OOU.         | 

Rebuil<HnKhull«»f    do Various  unit  rates;  ,  May     4' 

V.  S.  S.  Patrol.  CKtimatiKi  cost-  of  I 


Fiimishinj,' 3r)0.000  ,  The  MononKahohi 
bashels  coal.  River      Consoli- 

'      datod  (!ojil    and 
C'ok«*  Co. 


work,  86,800. 
13  cents  per  bushel . 


May   14 


1904. 
May  21 


June    7 


Date  of 

niD] 
worl 


f. 


1904. 
Jan.   10 


June    1 
— do ... 
Juno    7 


"KnuTKcncy  contract. 


b  About  July  81. 


Date  of 
expira- 
tion. 


1904. 


Aug.  -17 


July  30 

1905. 
July  31 


('OM.MKKCIAL   STATI.STI05   Vim   C'ALKNDAK    YEAR    1903. 

Tahi.e  No.  1. — P(iHnen(/rr  and  toniuuje  traffic  het ween  prhicipal ports. 


*    Rci'cipts  and  shipmentn,  In  tons. 


Bctwt'cii— 


Nunihor 

of  i«i<^- 

scUKcrs. 


St.  Louis  and  C'uiru ST.  I.'>m 

Cairo  and  Mem|ihis .">:;.  »iLi 

Memphis  and  VK-ksbur;,' <  loi.Tl'T 

Vicksburfir  and  New  ( >rl«'aii < .  s7,  \s\) 


<;rain 

and  its 

prodtiots. 

103.  lU 
lOO.-i-J'J 
114.974 


Cotton. 


r>85 
io.o<):> 

31.G95 
39.  M  9 


Cotton 
seed. 


10,H5() 

M.'>.9SS 

53,  «K)9 


Live 
1    stock. 

i 

Coal  and 
coke. 

Lumber. 

1 

1      18,010 
1      15,040 
1        4,830 
1        7,337 

119,727 
1,266,878 
1,281,811 
1,268,372 

120,281 

209,641 

80,026 

80,U)0 

Receipts  an<l  shipments.  In  tons. 


Bctwit'ii — 


l>>k's. 


Ir..n.      GnK-enes  i,^*,-,,,^!     Gravel, 
^tcol.and  andpn>-  ,!„"""'    «and,  and 
inetaN.   ;  visions.  |^ross-uts.     gj^^^ 


Mi8c*ella- 

neoufl 

andun- 

clanifled. 


St,  T>onis  jiiid  Cairo 

Cairo  and  Mcnijihis 

Memphis  and  Vick^iburu 

Vicksburjf  and  N«'U'  ()rl<'an»<. 


S9,  «WVJ 
■i:'.o.r>;U)  I 
*>w,fjji  1 


S2, 797 
77.331 
44.369 
.V2, 891 


.%').  4H5 
4,K3(;  ' 
31.191  ' 
ir)7.MU    . 


1M>43 

r>.  :^.>7 

3.131 


60,987 
13,  oa)  j  107,070 
10.000  34,186 
27,983    a  187, 090 


ToUl. 


619.18: 
2,250,260 
2»  018, 222 
2,207,682 


"  Inchulcs  1*22,061  tons  of  oil. 


NoTi:.— Ivjicli  stretch  is  trratt'd  as  a  wpanite  river,  and  tonnaKC  <*arried  between  porta  on  different 
Ktn't<'hes  will  ap|M>ar  in  th«'  stati.«*tics  of  all  intiTvenini:  stretches.  Conw'quently Xhe  sum  of  the 
tonnaf^e  carried  in  tin*  f«>ur  ^tn'tches  d«K"<  not  n»pn*sent  the  total  trafiic  on  the  river  aa  a  whole. 

Tahi.k  No.  -.  —Ueeeipts  and  yhipnientu  at  princijnd  ports. 


I'nrts. 


Receipts  and  shipmentn.  In  tona 
rsu^vM'Ti- 

tr<'rs  car- 

ruMl  in    I    (irain 
and  out  I   an<l  its      Cott(»n 

of  port,    pnxlucts. 


I   C<»tton    . 
,  see<l  an<l     Live 
its  pnxl-  ,  Ptoi'k. 

UCtM.       I 


Coal  and 
coke. 


St.  I»uis  Mu 

Memphis,  Tenn  ... 
Vicks»)urK.  .Mi«^v.  h , 
New  Orleans,  lAi.  •• 


S),  \]H) 
Ml.fL'l   ' 
16.  »^\s 
40. 169 


lll.S0<i  , 

7,410 

27.09*2 

KV..  S74 


»W>3 

21.4.'.8 

9,108 

619. 91.') 


348  '  29,2M 

22.2<V2  I  1.9<»3 

1:M.8<«  ,  2.1M.'. 

292.  f42  ,  6,98.') 


119,746 

108,074 

66.049 

1,217.878 


Lnmher. 


a  182. 659 

16,296 

14. 142 

8i7.6e7 


«•  Includes  lu.«i.'>l  ion-,  of  railroiid  rroiw-lie*-. 

bThe  traffic  tm  the  Yazoo  River  and  its  tribuuirle-  n<il  inchnhil. 

f  Includes  exports  and  imports  and  the  domestic  coastwise  tniflic,  us  far  as  repoitod* 


M 
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Table  No.  2. — Receipts  and  shipments  at  principal  ports — Coiitinuefl. 


Ports." 


St.  Louis,  Mo 

MemphiH,  Tenn 

VickHburg,  Miss. a.. 
New  Orleans,  La.fc. 


Receipts  and  shipments,  in  ton.s. 


Logs. 


55,677 
221,058 
123,000 
166, 725 


Iron, 

steel,  and 

metals. 


4,112 
35,625 

1,954 
78,071 


Groceries 
and  pro- 
visions. 


Gravel, 

sand,  and 

stone. 


Misct'lUi- 

neous  and 

nnclassi- 

fied. 


49,  a=)9 

8,467 

15,601 

763, 185 


2,000 
21,383 


95, 5(52 

61,069 

17,884 

<•  958, 368 


Total. 


598. 876 

500.652 

413,978 

5,382,583 


"  The  traffic  on  the  Yazoo  River  and  its  tributaries  not  included 
b  Includes  experts  ancj 
c  Includes  349,837  tons 


b  Includes  experts  and  imports  and  the  domestic  coastwise  traffic,  as  far  as  reported. 

of  oil. 


Table  No.  3. — Seagoing  traffic  at  Sew  Orleans^  Jxi. 

Arrivals  and  departures: 

Nuinbt^r 2,  676 

Tonnage 4,759,097 

Receipts  and  shipments:  ===== 

Grain  and  its  products 650, 112 

Cotton 571,622 

Cotton  seed  and  its  products 320, 895 

Livestock 18,579 

Lumber 178,890 

Iron,  steel,  and  metals 158, 913 

Groceries  and  provisions 388,  201 

Miscellaneous  and  unclassified 810, 588 


Total : 3,097,800 

Table  No.  4. — Ferry  traffic;. 


Location  of  ferries  and  trans- 
fers. 


St.  Louis,  Mo 

Ch€»!iter,  111.;  Cape  Girardeau, 
Mo.:  Gravs  Point.  Mo.,  to 
Thebes  and  Gale,  111 

Cairo,  111.;  Belmont,  Mo.,  to 
Columbus,  Ky 

Memphis,  Tenn , 

Helena,  Ark.;  Arkansas  City, 
Ark 

VickHburg.  Miss 

Natchez,  Miss.;  Bayou  Sara, 
La.;  Baton  Rouge,  La.;  Don- 
aldson ville.  La 

New  Orleans,  La 


Number  of 
passengers. 


1,569,480 


39,  W4 

82,899 
115, 000 

12,381 
66,535 


133. 751 
1,873,024 


Receipts  and  shipments,  in  tonn. 


Grain 

and  its 

products. 


Cotton. 


Cotton- 
seed and 
its  pro- 
ducts. 


Live 
stock. 


23,892 


32, 999         24, 789 


19,796 
77,400 

6,000 
9,808 


9,828  1 
116,139  I 


479 
16,128 

625 
213 


787 
131,513 


1,563 
338 


11,430 

2,901 
3,705       3,810 

3,000  I     1,025 
516  1     2.110 


1,340 
80,242 


2,915 
42, 535 


Coal  and 
coke. 


541,631 


89, 149 

4,972 
13,325 


Lumber. 


304,000 


541,:)02 

175, 700 
47, 250 

12.000 
6,W3 


1.354 
172,990 


Location  of  ferries  and  trans- 
fers. 


St.  Louis,  Mo 

Chester,  III.;  Cape  Girardeau, 
Mo.;  Grays  Point,  Mo.,  to 
Thebes  and  Gale,  III 

Cairo,  111.;  Belmont,  Mo.,  to 
Columbus,  Ky 

Memphis,  Tenn 

Helena,  Ark.;  Arkansas  City, 
Ark 

ViclubuTgi  Mias 

Natchez,  Mias.;  Bayou  Sara, 
La.;  Baton  Rongc,  La.;  Don- 
aldflonville.  La 

New  Orleans,  La 


Receipts  and  shipments,  in  tons. 


Logs. 


6,517 

25, 626 
5,700  I 


Iron,  steel, 
and  metals. 


Groceries  I      Sand, 


25,000 


97,204 

4,637 
43,605 


and  pro- 
visions. 


Unclassi- 
fied and 


K^ravcl.  and    jni^.^u.^. 


Total. 


1,162,500  ,    5,235,665 


50,000 


I 


30,08-t 


150 
109,940 


19,618 

6. 695 
72,  lr>5 

8,000 


1,000 


40.000 


186, 715 

401, 721 
34,692 

2,000 
376,003 


61,561 
1.490.274 


7,292,688 


1,051,190 

645,865 
357. 770 

82.650 
477,835 


90,256 
2,354,797 
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Statemait  of  maps  andclmrts  wmied  and  sold  from  July  i,  190Sj  to  June  SO,  1904. 


Description. 


Uppor  alluvial  valley  map 

Lower  alluvial  valley  map 

Inch-to-mlle  map 

Detail  chart,  1 :  20000  Hcale 

Detail  chart.  1:  lOUOO  wyile 

Detail  chart.  1: 10000  wale  ( Harlxir  of  New  Orleans) 

District  map  of  lower  Missiwiippi  River 

Lake  ItaMca  Btutin 

St.  Francis  Baiiin 

Total 


Free. 

• 

148 

482 

2,002 

2,189 

1,187 

25 

8 

215 

44 

Sold. 

Total. 

21 

162 

1,466 

676 

82' 

8 

11 
73 

1A9 

fiM 

S,46B 

2,715 

1.137 

67 

6 

VHt 

117 

6,145 

2,844 

8.489 

lV(H*eiHlH  (leiK)sitcMl  with  the  as^^istant  treasurer  of  the  United  States,  at  St.  Louis, 
Mo.,  $:U)7.11. 


AlM'KNDIX    1    A. 
LAWS   AFFECTING   THE    MIHHIHHIPn    RIVER   COMMISSION,    JULY    1,    1903,    TO  JUNB   30,    1904. 

[Pl'BLIC— No.  193.] 

AN  ACT  Providinif  for  the  restoration  or  maintenanc(;  of  channclR,  or  of  river  and  harbor  iuproTe- 

ments,  and  for  other  purposes. 

Be  it  enacted  h}f  the  Senate  and  House  of  Representatives  of  tfie  United  StcU^  of  America 
in  Congress  assembledf  That  in  view  of  the  fact  that  no  gt»neral  river  and  harbor  bill 
is  to  1)6  enacted  during  the  i)re8ent  soHsion,  and  in  view  of  the  necessity  of  temporary 
provision  for  the  preservation  of  existing  work,  the  sum  of  three  million  dollars  be, 
and  the  same  is  hereby,  appropriated,  to  Ik)  paid  out  of  any  money  in  the  Treasar>- 
not  otherwise  appropriated,  to  l)e  ininie<liat€ly  available  and  to  be  expended  mider 
the  direi*,tion  of  the  Secretary  of  War  and  the'sujMjrvision  of  the  Chief  of  EiifiineerB, 
for  the  following  purposes  and  under  the  limitations  herein  set  forth,  to  witrForthc 
restoration  or  maintenance  of  channels,  or  of  river  and  harbor  improvements,  estab- 
lished or  made  by  the  Government,  where  the  usual  depth  of  such  channels  or  cns- 
tomary  use  of  such  improvement  has  become,  or  may  be,  impaired  and  there  is  no 
sutticient  fund  available  for  such  resteration  or  maintenance,  with  a  view  to  preserve 
in  their  normal  condition  of  etficiency  existing  channels  and  improvements:  Pro- 
videdj  That  allotments  from  the  amount  herein  named  shall  l)e  made  b^  the  Secre- 
tary of  War,  and  no  such  allotment  shall  l)e  made  unless  the  necessity  for  such 
restoration  or  maintenance  shall  have  arisen  since  the  passage  of  the  river  and  har- 
bor Act  of  June  thirteenth,  nineteen  hundrtsl  and  two,  and  the  same  shall  be  recom- 
mended by  the  local  engineer  having  such  channel  or  imi>rovement  in  chai^  and 
the  Chief  of  Engineers,  n»s|K*ctively:  Provided  further ^  Ti)at  no  single  channel  or 
improvement  shall  l)e  allotttnl  a  sum  greater  than  fifty  thousand  dollars,  nor  any 
portion  of  the  sai<l  appropriation,  unless  the  siime  is  necessary  in  the  interest  of  navi- 
gation or  to  protect  and  preserve  any  existing  Government  work  in  the  interest  of 
navigation. 

Sec.  2.  That  in  all  cases  in  which  appropriations  or  authorizations  have  heretofore 
l)een  made  for  the  completion  of  river  and  harbor  works  the  Secretary  of  War  may, 
in  his  discretion,  on  the  n»commendation  of  the  Chief  of  Engineers,  apply  such 
amounts  as  have  lieen  appropriate*!  or  authorized  for  the  prosecution  of  such  work. 

Se<^'.  3.  That  in  order  to  repair  the  damage  caused  by  the  flood  of  nineteen  hundre<l 
and  three,  and  to  restore  and  continue  the  imf)rovement  in  the  levee  system  of  the 
Mississippi  River  intornipted  by  that  fUxxl,  the  Secretary  of  War  may,  as  recom- 
mende<l  ny  the  Mississippi  River  C/ommission,  enter  into  contract  or  contracts  for 
levee  wf»rk  upon  the  Mississippi  River  l)etw(»en  Caii 


Cairo  and  the  Head  of  the 
during  the  fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  live,  to  the  extent 
of  one  million  dollars,  to  l>e  jmid  for  out  of  the  appropriation  for  that  streteh  of  the 
river,  authorize<l  bv  the  river  and  harlK>r  Act  of  nineteen  hundred  and  two,  for  the 
fisctal  year  ending  June  thirtieth,  nineteen  hundre<l  and  six,  when  the  appropriation 
for  the  last-nameil  fiscal  vear  shall  become  available. 


Approved,  April  28,  1904. 
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[Public— No.  194.] 

AN  ACT  Making  appropriations  for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year 
ending  June  thirtieth,  nineteen  hundred  and  five,  and  for  other  purposes. 

Be  it  enacted  hj  the  SencUe  a^id  House  of  Jiepresentatives  of  tlie  United  States  of  America 
in  Conaress  assemhledj  That  the  following  sums  be,  and  the  same  are  hereby,  aj)pro- 
priatea,  for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth, 
nineteen  hundred  and  five,  namely: 


Under  the  War  Department. 

under  the   MIH8IH8IPPI    RIVER  CX)MMI8SION. 

Improving  Mississippi  River:  For  continuing  improvement  of  Mississippi  River 
from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries  and  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River  Commission, 
two  million  dollars. 

Approved,  April  28,  1904. 


Appendix  1  H. 

REPORT  OF  MR.   KIVAS  TULLV,   AK8I8TANT    ENGINEER,  ON  (iAlK^EH,  REDlTCriON   OK  PIIY8ICAL 

DATA,  AND   OFFICE    PUBLICATIONS. 

St.  Louis,  Mo.,  May  Sly  1904' 

Caitain:  1  have  the  honor  to  submit  the  following  report  upon  the  work  pertain- 
ing to  gauges,  discharge  observations,  and  oflBce  publications  from  June  1,  1903,  to 
May  31,  1904: 

(lAUGES. 

A  detailed  description  of  all  ^uges  in  charge  of  this  office  may  be  found  in  supple- 
ment to  Rejwrt  of  Chief  of  Engineers  for  1902,  pages  52  to  59.  ^lo  changes  have  since 
been  made  in  number  or  location  of  these  gauges,  but  the  St.  Louis  and  Cairo  gauges 
were  reconstructed  in  1902  of  steel-concrete,  the  Belmont,  Mo. ,  gauge  wa«  moved  across 
the  river  to  Columbus,  Ky.,  and  some  other  renewals  made  as  described  in  supplement 
to  Report  of  Chief  of  Engineers  for  1903,  pages  98  to  101.  The  Memphis  gauge  also 
was  reconstructed  of  concrete-steel  during  the  present  year. 

All  the  gauges  wer^  inspected  during  the  low- water  perio<l;  the  high-water  inspec- 
tion is  now  nearing  completion. 

The  low-water  inspection  from  St.  Louis  to  Memphis  was  made  by  a  party  on  the 
small  tender  Mars  with  the  quarter  boat  Illinois  in  December,  at  about  the  extreme 
low  water  of  the  year.  From  Memphis  to  Fort  Jackson  the  low-water  inspections 
were  ma<le  in  November  to  February  by  a  party  on  the  steamer  Patrol^  in  connection 
with  other  survey  work  and  partly  at  time  of  lowest  water.  At  Helena,  Sunflower 
Landing,  Arkansas  City,  Greenville,  Lake  Providence,  Vicksburg,  St.  Joseph, 
Natchez,  and  Red  River  Landing  the  lowest  sections  used  this  year  were  under  water 
at  time  of  inspection. 

Special  inspections  were  made  of  the  gauges  at  Mhoon  Jjanding  and  mouth  of 
White  River,  where  unstable  banks  caused  large  settlements  in  the  lower  sections. 
With  the  exception  of  these  two  stations,  the  errors  found  by  levels  at  inspections 
were  mainly  less  than  0.2  foot,  and  the  corrections  for  these  errors  have  been  well 
determined.  The  following  stations  comprise  those  where  work  wa.s  done  on  new 
gauges  or  where  any  material  disturbance  of  gauge  sections  occurred: 

St.  Louis,  Mo.  (U.  S.  engineer  gauge).— The  new  steel  gauge  was  tested  by  dupli- 
cate leveling  in  August  and  December,  1903,  and  found  practically  correct.  Thegradu- 
ations  were  therefore  cut  in  the  steel  face  of  the  inchned  gauge  from  5  to  31.4  feet. 
The  graduations  are  to  each  tenth  of  a  foot^  cut  in  with  a  diamond-pointed  chisel,  the 
numbers  being  cat  in  with  the  same  chisel  at  each  foot  mark  in  figures  about  3 
inches  high. 
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Tho  viTtical  pection  on  the  west  fact'  of  west  steel  pillar,  on  Bouth  line  of  Market 
Htrot't,  of  thr  I'U-vatcMl  terminal  railway  watj  rei)ainted  in  August,  1903.  The  gradu- 
ations exti-ndinj?  from  84  to  41.5  feet  were  carefully  reprodumi.  The  extreme  high 
water  of  MH'JH,  which  rea<ls  exa<'tly  3S  ftvt,  is  marted  on  thiti  scHition  by  a  horizontal 
line  alM)ut  2  inches  long,  cut  with  "a  chisel  in  face  of  the  steel  web  plate.  This  ii*  the 
liighest  water  here  sinie  1S44. 

The  highest  rea<ling  of  1904  occurred  on  April  29,  and  rea«l  ^>3.6  feet  on  vertical 
steel  section  attacluHl  to  the  ponth  face  of  the  city  harbor  office  on  the  levee. 

Readings  below  o  feet  were  taken  on  temporary  posts  set  out  as  tho  river  fell. 
These  weretestiMl  fre«juently  by  level  connection  with  the  permanent  inarkn,  and  the 
n»a<lings  have  been  corrected  to  agree  precisely  therewith.  It  is  the  intention  to 
construct  a  permanent  low- water  section  (luring  the  coming  ye^r  if  the  pta^e  permits. 

Mrinph'iH,  Tiiin.  { IT.  S.  engineer  gauge). — Th<»  old  gauge  near  the  foot  of  B«'al  street 
was  in  vertical  sections;  parts  lx»ing  attachejl  to  railway  incline;  it  was  maintained 
with  ditliculty.  A  new  giiuge  was  constructed  nn  the  levee  in  line  with  Beal  street 
This  is  of  the  concrete-steel  type  similar  to  that  at  St.  I^uis,  except  tliat  in  place  of 
wooden  ])iles  concrete  piers  are  use<l  in  compliance  with  lr)cal  wharf  reflations. 
T1h»  gauge  follows  the  sIoih.'  of  the  pave<l  lev(H;»  an<l  is  about  258  feet  long,  extending 
(nnn  al)out  the  4-fnot  mark  to  41  feet.  Tern jx)rary  marks  have  l>een  nimle  in  the 
concrete  from  21  tn  41  feet;  the  marks  will  be  cut  in  the  steel  when  the  gause  has 
Imh'Ii  sutliciently  tested.  The  construction  work  was  done  under  contract  and  com- 
j)leted  in  January,  11K)4.  It  is  the  intention  to  extend  the  gauge  to  extreme  low 
water  when  the  stage  of  river  permits. 

MJuHtn  jAutiUuij^  J//.s.«.  (Mis.«issii)pi  River  O»mmission  gauge). — ^This  gange  was 
insiHH'ted  OctolK'r  19,  P.Hl.'i,  and  the  gauge  se<'tion  in  use  fimnd  to  be  0.54  foot  too 
low;  other  sei'tions  were  also  in  error.  These  errors  ha<l  prolwiblv  begun  early  in 
July:  the  records  were  corrected  by  c<K>nlinat<;  ]>lats  of  Helena  ami  Memphis.  *  At 
the  regular  insjH^cti(»n,  Xovend)er  4.  tlie  gauge  in  use  was  0.07  foot  low^.  On  I)eceml>er 
IJO  another  ins]K*cti(»n  was  ma<le,  as  tlu?  otfice  hydrograj)hs  indi<'ate<l  an  error.  The 
sec^tion  in  use  was  found  to  be  0.91  foot  too  low;  errors  in  Readings  had  alM>  been 
made  by  the  observer.  This  .^ertinii  had  b<en  set  by  the  olj«er>'er  alwut  November 
2IJ  an«l  the  proper  correctinns  have  been  made  of  tho  records.  The  gauge  evidently 
w:is  ajxain  disturl)i»d  al)ont  January  12,  11U»4,  when  the  stage  got  l^low  3  feet,  but 
iH'ltire  an  insiKH'tion  could  be  made  the  river  rose  rapidly  and  has  not  since  reairhed 
the  low  sections.  The  records  from  January  12  to  22,  inclusive,  have  been  corre(*ted 
by  ('■•ordinate  ])Iats. 

Mmiih  «>/  }Mi'(tc  Riirr^  Arh.  ( l.^.  »S.  engineer  gauge"). — Tho  gauge  at  this  station  is  in 
verti«*al  sections;  the  upper  se<'tions  are  attached  to  trees  and  an*  quite  stable;  the 
sections  below  31.5  feet  an*  naildl  to  heavy  woo<len  posts  which  are  driven  down 
into  the  bank,  and  during  the  past  low  water  the  sliding  of  this  l)ank  has  caQHe«l 
serious  disturbance  of  the  lower  M-ciions.  .\t  the  regular  insj>ection,  November  7, 
190:{,  the  section  in  um^  wits  found  to  be  O.SS  foot  too  low  and  wiis  reset  correctly;  the 
sections  were  probably  in  error  fr«»m  early  in  August  and  the  re<*orda  were  corrected 
on  this  assum|>ti<»n.  A^^othcr  disturbance  occurred  earlv  in  December,  the  error 
amounting  to  ;;.8  fe«'t  wlu-n  a  spe<'ial  insj)ection  was  made  January  28,  1904.  The 
correction  to  the  records  f -r  this  perio<l  was  derived  from  coordinate  plats  of  f*nn- 
llower  Landing  and  Arkan^.•ls  City  gauges. 

Ah.itin*h'l'tj  L't.  {  r.  S.  en;:ineer  gauge). — The  error  made  in  tho  graduations  of 
this  jrauge,  as  stated  in  last  year's  report,  was  rectified  at  the  insj>ection  of  Octol)er 
1.'),  I'.UKS.  The  gnuluat ions  were  repainted  correctly,  reading  from  4  feet  to  40  feet. 
The  graduations  from  4  t<»10  fe<*t  are  j»ainted  <»n  the  sttvl  web  j)late  <>f  the  new  bri(^ 
across  Re«l  Kiver  at  foot  of  Murray  street,  Alexandria,  I^a.  The  readings  prior  to 
OctolKT  15  were  0.2  foot  t*M)  large  and  have  lK.»en  cohxh-UkI. 

Jncknonpttrt,  Jrk.  (U.S.  engineer  gauge). — Two  sections  of  this  gange,  reading 
from  10.5  to  34  feet,  wvn*  move<l  to  a  new  lo(.*ation  by  the  nulroad  company  in  Fefch 
niary,  liHM,  by  m^rmission  of  the  .«e»*n'tary.     These  are  wow  l)i*ing  ins|)ected. 

Chfi'f  /x/oK,  ArL  (  Mississippi  Kiver Connnission  giuige). — The  timl)er  work  of  bri<Ige 
to  which  the  lowrr  M'ctions  of  this  gauge  were  attache<l  hsm  l>een  taken  down,  an«I 
temjKJRiry  wction>>  fri.m  '.i  tn  ll»  fei-t  were  set  ()ctol>er  0,  1^N);>.  The  bridge  work  is 
now  ciun})leted  and  tin*  se<-tionsare  Ix'ing  jiut  in  their  f<»rmer  jM)sitions.  The  bul- 
letins at  the  regular  L'auj:e  stations,  on  whi«h  are  di.'»playe<l  the  stage  of  the  river  to 
passing  boats,  were  rcpain-il  and  repainted  when»  iiece.«siiry  by  the  gauge  inspei'tion 
luirties.  Many  of  these  have  Imh^h  in  servi«M'  a  long  time  and  an^  nearly  worn  out, 
Thes<»  an*  iK'ing  replaciNl  as  rapiilly  n^  possible  with  the  new  type  of  steel  bulletin 
intr«Mhu'ed  in  ltK)2;  thrtM*  of  the>e  were  put  up  ihinng  the  year,  one  at  each  of  the 
following  stations:  Vicksburg,  Mis.*^..  Ue<i  HiviT  I  binding  and  Donaldson  ville,  La. 
These  have  display  plates  30  by  M  inches.     Five  more  of  these  are  now  being  made 
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under  contract;  these  are  of  the  latest  type,  as  shown  on  plate  3,  Supplement  to  Report 
Chief  of  Engineers  for  1903.  The  only  change  made  is  tnat  the  brass  collars  on  wnich 
the  plate  frames  revolve  are  increased  from  one-quarter  inch  to  one-half  inch  in 
thickness 

The  highest  and  lowest  readings  in  1903  of  all  the  gauges  on  the  Mississippi  River 
and  its  principal  tributaries,  with  elevations  and  distances  from  Cairo,  are  given  in 
Table  No.  1.  The  daily  readings  of  these  gauges  were  platted  on  the  office  hydro- 
graphs  in  four  sheets  and  traced  for  blueprintmg.  The  hydrograph  for  stations  on 
the  Mississippi  River  below  Cairo  is  given  on  plate  No.  2. 

The  high-water  gauges,  located  about  5  miles  apart  from  Cairo  to  the  Head  of  the 
PasHos,  were  leveled  to  and  put  in  good  order  by  the  regular  gauge  inspection  parties 
previous  to  the  high  water;  unusually  complete  postal-card  reports  have  been  received 
from  the  special  observers  of  these  gauges  tnis  year,  but  some  shortages  exist  and  these 
are  being  hi  led  out  and  reported  readings  verified,  from  Head  of  the  Passes  to  near 
Palmyra  Island,  by  the  party  on  the  steamer  Vulcan^  and  from  Palmyra  Island  to 
Cairo  by  the  party  on  the  steamer  Marg.  The  tabulated  readings  of  these  gauges  will 
be  found  on  Table  No.  2,  and  the  platte<l  profile  on  plate  No.  3. 

The  tide  gauges  at  Biloxi,  Miss.,  and  East  Bay,  La.,  have  been  maintained  during 
the  year.  The  staff  gauges  and  their  bench  marks  were  connected  by  precise  level- 
ing in  January,  1904,  and  necessary  repairs  made  to  gauge  house  and  plank  approach 
at  East  Bay.     The  reduction  of  the  records  is  in  progress. 

DISCHARGE  OBSERVATIONS. 

The  low-water  discharge  observations  were  confined  to  those  on  the  Tennessee  and 
Cumberland  rivers  and  some  in  connection  with  the  waterway  survey  near  Grafton, 
111.  The  Mississippi  River  reached  the  prescribed  low  stage  for  discharge  work  at 
two  stations  below  Cairo,  at  Columbus,  Ky.  (21),  December  20,  and  at  Carrollton, 
La.  (957),  December  27;  but  owing  to  the  severe  weather  and  running  ice  in  the 
river  at  Columbus,  and  the  fact  that  the  boats'  crews  were  all  engaged  in  other  sur- 
vey or  dredging  work,  it  was  impracticable  to  organize  discharge  parties  for  either  of 
these  stations. 

The  Tennessee  River  reached  the  prescribed  stage  for  low-water  discharge  obser- 
vations early  in  September,  and  a  small  party  was  organized.  Observations  were 
made  at  the  section  laid  out  in  1902, 1 J  miles  below  Birmingham,  Ky.,  about  26  miles 
above  the  mouth.  The  party  was  in  charge  of  Junior  Engineer  M.  A.  Bell,  assisted 
by  Mr.  E.  E.  Whitehead,  and  a  very  complete  set  of  measurements  was  made  from 
September  5  to  19,  comprising  observations  with  Price  and  Haskell  meters  and  dou- 
ble floats.  The  gauge  ridings  at  Florence,  Ala.,  ranged  from  zero  to  — 0.2  foot.  The 
work  was  done  from  a  skiff  located  by  means  of  transit  and  stadia.  The  results  are 
given  in  Table  No.  4.  The  different  methods,  in  the  main,  agree  very  closely.  At 
the  conclusion  of  work  at  this  station  the  Cumberland  River  was  approaching  the 
prescribed  low  stage,  and  the  partv  and  outfit  were  transported  by  wagon  across 
country  to  that  river  and  began  work  September  21  at  the  section  used  at  high  water 
of  1902,  which  is  1  mile  below  Rock  Castle,  Ky.,  about  53  miles  above  the  mouth. 
Sixteen  sets  of  observations  were  made  by  October  2.  The  meters  were  then  rated 
in  the  river  and  the  party  returned  to  the  St.  Louis  office.  The  velocity  of  the  river 
was  very  low,  and  as  a  check  on  the  meter  work  floats  were  used,  both  double  floats 
and  rod  floats;  the  double  floats  give  somewhat  larger  discharges  than  the  meters, 
but  the  discrepancies  are  not  large.  The  gauge  at  Nashville,  Tenn.,  durine  the 
observations  ranged  from  1.2  feet  to  0.9  foot.  Tne  results  are  given  in  Table  No.  4. 
It  is  thought  that  these  measurements  sufficiently  determine  the  low- water  discharge, 
and  it  was  decided  by  resolution  of  the  Commission  that  no  more  observations  on 
these  rivers  at  low  water  will  be  required. 

The  discharges  of  the  Mississippi  and  Illinois  rivers  near  Grafton,  111.,  were  meas- 
ured in  connection  with  the  waterway  survey.  Assistant  Engineer  W.  G.  Comber, 
chief  of  party,  with  Mr.  Bell  in  charge  of  meter  work.  A  meter  derrick  and  blocks 
were  rigged  up  on  the  small  tender  Mars  in  November,  with  the  intention  of  making 
observations  with  5  meters  in  the  same  vertical  simultaneously,  using  the  electric 
chronograph  and  break-circuit  chronometer.  One  set  of  observations  by  this  method 
was  made  in  the  Illinois  River  about  1 J  miles  above  ita  mouth,  with  satisfactory 
results;  but  as  the  steamer  was  reiiuired  for  other  work  observations  were  continued 
with  only  2  meters,  as  the  work  nad  to  be  done  from  a  skiff.  On  November  24 
the  work  was  closed,  as  heavy  running  ice  was  expected  and  it  was  necessary  to  get 
the  plant  into  winter  quarters  on  the  lower  river.  The  discharge  of  the  Mississippi 
River  was  measured  twice  at  Island  521  and  at  the  former  high-water  section  below 
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th(*  niduth  of  the  Illinois  River;  also  the  diBchai^pe  of  the  Illinois  River 
iirerl  three  tiiiit^H  in  all.  The  Houndings  and  veI<Kit^  ntationa  were  located  by  traiiHt 
an<l  Htadia.  The  preK^nce  of  the  dike  in  the  Mif»i8f(ii>|ii  River  at  the  lower  nertion 
aff«*cte<i  the  flow  and  the  conditionH  were  unfavonihle  for  reliable  measarenieiitH. 
The  rwuhn  are  j?iven  in  Table  No.  4. 

During  the  re<ent  hi^rh  water  on  the  MisHinninpi  River  the  discharges  were  meM- 
UH'd  at  the  maximum  Hta^e  at  all  the  n'^^ilar  (liHcharge  Htutions,  as  follows:  Colam- 
hiiH,  Ky.  (21),  Aj)ril  li  to  7,  four  by  metor  an<l  two  i)y  floats;  Heleiui|  Ark.  (306). 
April  «  to  15,  nix  by  meter  and  two*  by  float**;  Chicot  (Jity,  Ark.  (432),  April  II  to 
21.  ten  by  met*  r  and  two  by  Hoatn;  VicksbuTv,  Mist*.  (6(K)),  April  23,  one  by  meter; 
H<mI  River  LAiidin^,  I^.  (7i>5),  April  29  to  May  10,  three  by  meter,  also  the  Atcha- 
fulaya  River  at  8imnK*HiK>rt,  1^.,  A)»ril  2(i  to  2S,  four  by  meter  and  two  by  float*: 
Carfollton,  Ia.  (957),  April  23  to  May  .S,  nine  by  meter  and  one  by  floats. 

The  o})S(>rvations  at  Helena  and  C'arrollton  were  ma<le  by  a  party  on  the  steamer 
Viijrnu  in  charge  of  Junior  KngintH'r  M.  A.  Bi*ll;  all  the  others  were  made  by  a  party 
on  the  Hteamer  Mnr^  in  char^'  of  Junior  KnidntHT  K.  L.  llarman. 

Th«'  dis<*hana'  of  the  Mi88i8t<ipi)i  River  at  Thebes,  111.,  44.5  niileH  above  Cairo,  wan 
measuriMl  by  a  mrty  in  chaiye  of  AnBi.^'tant  Kn^neer  Wm.  (ierig,  on  a  small  f«team- 
ImuU  lK>rn)wed  trom  the  en^riueer  otIiiri>r  in  char)^'  of  the  ditjitrict.  Eight  dischances 
wen'  me&'iun'd  hy  mett^r  from  April  29  to  May  6.  The  renults  of  these  observations 
liave  not  yet  lKH»n  eomjmted. 

Jlniiikg  ofnirnnt  metem, — All  the  meters  were  rate<l  at  the  wttling  banins  of  the  city 
wjitrr  workn  nejir  RiKHelln  Point,  St.  Lf)uiH,  in  August,  ltH)3.  These  were  rated  from 
a  .«<kiff  drawn  over  a  2(H)-foot  «*ourH<'  at  varying;  himhhIh;  for  the  higher  speeds  a  team 
of  horwH  wai<  u>h.h1.  Four  metern  were  rate<l  simultanHnu^ly  by  means  oi  the  electric 
i'hronograph  and  bn'ak-<*ireuit  chronometer  lK*f<»re  n^fernnl  to.  The  results  were 
quite  HatiHfact<»ry  and  the  nTonlH  of  the  chn>nograph  roll.**  very  i)erfect.  All  the 
nitin^  <»l)si'rvationH  were  re<hiceil  b^  nu'tho<l  of  lea^t  H(]uart>H  and  tAe  results  tabulated. 

All  the  meterHUMHl  during  the  high  water  wen?  alt*orat4'<l  in  the  fiehl  at  conclusion 
of  tlie  dis«>harge  work  by  the  ]>artie8  using  them.  The  resultt)  of  these  have  not  yet 
lx»en  re<luee<l. 


MlHCKLLANEorn. 


Tlie  daily  Htag<'H  of  the  MispiHRippi  River  and  its  principal  tributaries  for  1903  have 
hiH*n  pre|>ared  and  ar(>  lieing  printeil  in  the  UHual  pamphlet  form;  tlii;*  will  comprise 
alMMit  l.SO  pa^es;  some  additi<mal  ntatioiiH  wen*  printed  thin  year  at  the  n^iuest  of  the 
c«»tiiiiiitt<M'  nn  pmgeH.  The  dailv  n^adinp*  of  j^MUgcs  at  ntationn  on  the  main  riverand 
trihutaries  wcrewnt  out  monthly  in  hlucprint. 

The  pnMHMMlinp*  of  the  ('ommit*^ion  at  tncci^rhty-ninth,  ninetieth,  and  ninety-finrt 
wssiouH,  and  the  monthly  n'}M»rtM  of  o|K»nitionH  of  the  HM-n'tary  and  diHtrict  ofncew, 
have  l)een  printed.  The  wientilic  nM-onlH  and  drawings  of  th«*  secretary's  oflHee  have 
Ufu  can'd  f«»rand  the  catalogues  and  card  indexes  kept  up.  Various  information 
ant  I  data  mneeniinj;  the  MissisHppi  Uiver  have  Ihhmi  stippli*'<l  on  rtN|ue*it. 

I  Ih'vt  to  ackrmwled^re  the  valuable  assistan<e  of  Messrs.  K.  .1.  Thoma»<,  junior  engi- 
ne*T,  ainl  K.  K.  Whitehead,  reconler,  who  have  In-en  engjigtMl  in  the  mmputationi* 
ami  other  oHice  work  while  not  in  the  Held.  Messrs.  K.  ('.  Ihdl  and  W.  M.  (iarrott* 
recorders,  also  assL^t***!  in  tlie  oilice  work,  mainly  cooyin^;  grange  nronla  antl  tiling 
ma|>s,  and  have  shown  faithfulness  and  diligence  in  tneir  work. 

Kes|H»<'t fully  submitte<l. 

KivA*-  Tci.i.v, 

*  {f^infttiit  Knghwer. 

('apt.  Wm.  H.  T*aime, 

ikvri'iarif  Mlit^tuiitipjii  Uinr  f  '"uuimtsion. 
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(W)  RKT»()RT   OF   THE   CHIEF   OF   ENGINEERS,  IT.  8.    A.BMY. 

\\\v  tnoiitli  of  tlio  Illinuis  River;  also  the  dischar^  of  the  Illinois  River  was 
uhmI  three  tiiiu'H  in  all.  The  soundings  and  velocity  stations  were  located  by  tnmsit 
and  Htadia.  Tlu*.  ])ri>Hence  of  the  dike  in  the  Mississippi  River  at  the  lower  eectioD 
affcct^'d  the  flow  and  the  conditions  were  unfavorable  for  reliable  measorements. 
The  reHullH  are.  given  in  Tahle  No.  4. 

Dnrin)^  tln^  riMent  high  water  on  the  Mississippi  River  the  discharges  were  meas- 
ured at  the  nuixiniuni  ntage  at  all  the  regular  (lischarge  stations,  as  follows:  Colum- 
Imi;-i,  Ky.  (21),  April  3  to  7,  four  by  meter  and  two  by  floats;  Helena^  Ark.  (306). 
April  i\  to  ir>,  nix  by  meter  and  two  by  floats;  Chicot  Citv,  Ark.  (432),  April  U  to 
21,  ten  by  met4T  and  two  by  floats;  Vicksburg,  Miss.  (600),  April  23,  one  by  meter; 
Ued  Kiver  I^anding,  La.  (7(>5),  April  29  to  May  10,  three  by  meter,  also  the  Atcha- 
falaya  Kiver  at  Hiinmesport,  Ui.,  April  26  to  28,  four  by  meter  and  two  by  floats; 
(!arrollton,  I*a.  (967),  April  23  to  May  3,  nine  by  meter  and  one  by  floats. 

The  observations  at  Helena  and  Carrollton  were  made  by  a  party  on  the  steamer 
Vulvait  in  charge  of  Junior  Engineer  M.  A.  Bell;  all  the  others  were  made  by  a  party 
on  th(»  Htiamer  Man  in  charj^e  of  Junior  P^ngineer  E.  L.  Harman. 

The  discharge  of  the  Mississippi  River  at  Thebes,  111.,  44.5  miles  above  Cairo,  was 
nu'asured  by  a  mrty  in  char^i  of  Assistant  Engineer  Wm.  Gerig,  on  a  small  steam- 
boat lM)rrowed  irom  the  engineer  officer  in  charge  of  the  district.  Eight  dischaiiges 
were  measured  by  ineti>r  from  April  29  to  May  6.  The  results  of  these  observations 
have  not  yet  Ihh'Ii  computed. 

Hnihiij  (\f  current  mdern. — All  the  meters  were  rated  at  the  settUng  basins  of  the  dty 
wjitrr  works  near  Hissells  Point,  St.  Louis,  in  August,  1903.  These  were  rated  from 
a  skiff  dmwn  over  a  2(X)-foot  course  at  varying  speeds;  for  the  higher  speeds  a  team 
of  horses  was  used.  Four  meters  were  rated  simultaneously  by  means  of  the  electric 
chronogniph  and  break-circuit  chronometer  before  referred  to.  The  results  were 
(juiti^  satisfactory  and  the  reconis  of  the  chronograph  rolls  very  perfect.  All  the 
rating  <il>servationH  were  rtnluced  b}^  method  of  least  squares  and  tiiQ  results  tabulated. 

Alltlui  meters  ustnl  during  the  high  water  were  also  rated  in  the  field  at  conclusicHi 
<»f  th<^  discharge  work  by  the  parties  using  them.  The  results  of  these  have  not  yet 
btHiii  reduced. 

MISCTKLLANEOUS. 

The  daily  stages  of  the  Mississippi  River  and  its  principal  tributaries  for  1903  have 
bwn  [irepannl  and  are  l)einjj:  printed  in  the  usual  pamphlet  form;  this  will  comprise 
a))ont  130  pages;  some  additional  stations  wen*  printed  this  year  at  the  request  of  the 
('ommittiHt  on  gauges.  The  dailv  Headings  of  gauges  at  stations  on  the  main  riveraiMi 
tributaries  were  sent  out  monthly  in  blueprint. 

The  proceedings  of  the  Commission  at  tne  eighty-ninth,  ninetieth,  and  nine^-first 
Missions,  and  the  monthly  reports  of  oiwrations  of  the  secretary  and  district  officers, 
have  lK»en  printiHl.  The  scientific  ret^^rds  and  drawings  of  the  secretary's  office  have 
Ixjt^n  cared  for  and  the  catalogues  and  card  indexes  kept  up.  Various  information 
and  data  concerning  the  Mississippi  River  have  l)een  supplied  on  request. 

I  beg  to  acknowledge  the  valuable  assistance  of  Messrs.  E.  J.  Thomas,  junior  engi- 
neer, and  E.  E.  Whitehead,  reconler,  who  have  been  engage<l  in  the  computations 
and  other  office  work  while  not  in  the  field.  Messrs.  F.  C.  Hall  and  W.  M.  Garrott, 
recorders,  also  assisted  in  the  office  work,  mainly  copying  gauge  records  and  filing 
maps,  and  have  shown  faithfulness  and  diligence  in  their  work. 

Uespectfully  submitted. 

KlVAS  TULLY, 

Assi^ant  Engineer, 
Capt.  Wm.  B.  Ladue, 

Corps  of  Engineers  l\  S.  Arnn/y 

Secretary  Miissmippi  River  Cum  mission. 
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Table  No.  2.^.Vajcimum  Teadiuij*  on  liigh-waler  and  TtgrtUiT  tjatiget  on  Ihr  Miaiiaijifn 
Hirer  from  Qiiro  to  the  I^utet  during  Uk  flood  of  1904,  wilk  raidingi  of  190.1  for  eom- 
pariton. 
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Apr.as 
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«.7a 
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Table  No.  2. — Maximum  readings  on  high-wtxter  and  regular  gauges  an  Oie  Mississippi 
River  from  Cairo  to  the  Pcmses  during  the  flood  of  1904,  etc.  —Continued. 


Name  and  number  of 
^uge. 


60 

49 

48 

Red  River  Landing 

47 

46 

46 

44 

43 

42 

Bayou  Sara 

41 

40 

39 

38 

37 

36 

Baton  Rouge 

35 

34 

33 

Plaquemine 

32 

31 

30 

29 

28 

Donaldsonvllle 

27 

26 

26 

College  Point 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

Carrollton 

Algiers 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

Fort  Jackson 

A 

B 

C 


Distance 

from 

Cairo. 


Mile9. 
751.6 
766.0 
761.0 
766.3 
769.0 
772.5 
779.8 
784.8 
790.6 
794.5 
799.8 
803.5 
808.0 
812. 5 
817.0 
822.5 
828.5 
833.3 
839.6 
844.3 
850.0 
854.1 
869.8 
864.6 
870.0 
874.5 
880.0 
886.4 
889.8 
896.8 
900.3 
904.6 
910.6 
914.8 
919.8 
925. 
930. 
934. 
937.8 
943.5 
947.3 
953.0 
967.0 

966.0 
968.0 
973.5 
979.3 
983.5 

989.3 

993.0 

999.0 

1,003.8 

1,008.3 

1,013.0 


6 

,6 

3 


,019.0 
,028.8 
,029.0 
,034.0 
,089.0 
,045.3 
,049.6 
,065.8 


Elevation  above  Mem- 
pbis  datum. 


Date  of  highest! 
reading  in  1904.1 


Apr.  29  . . . 
Apr.  26-30 


Apr.  28-30  ... 


Apr.  28-30  .... 

Apr.  28 

Apr.  29-30  . . . . 
Apr.30-May  1. 

Apr.  SO 

Apr.  29-30  . . . . 

Mayl 

Apr.28-Mayl. 


Mayl  .... 
Apr.  29-30 


Apr.29-May2. 

Apr.  30 

Apr.  28 

Apr.  28-29  . . . . 

Apr.  30 

Apr.3(X-Mayl. 
Apr.  25-26  . . . . 

Apr.  29 

Apr.28-May2. 

May  1-2 

Apr.  29 

Mayl 

Apr.  29 

Apr.2^Mayl. 

May  1-2 

Apr.  27-30  .... 

Apr.  28-29  . . . . 

do 


Apr.  28 

Apr.  27-29  . . . . 
Apr.28-May2. 
Apr.       27-29, 
Mayl. 

Mayl 

May3 

May2 


Anr.     27-30, 

May  3. 
Apr.  25,  May 

1,8. 

May  1-2 

Apr.26 

Apr.  26. 28. 


Apr.  25-28, 80, 

May  3. 
Apr.     27-28. 

Mays. 
Apr.  27,  May  6. 


May  1-2... 
Apr.  25.... 
Apr.  26-26. 
Apr.  80.... 
Apr.  25.... 


Feet. 
56.8 
56.3 
64.9 
54.5 
53.2 
53.4? 
51.1 
60.3 
48.7 
47.9 
47.5 
46.0 
46.0 
44.6 
43.7 
42.6 
41.3 
40.6 
89.8 
39.1 
38.2 
37.9 
36.9 
36.1 
85.6 
36.2 
34.2 
33.5 
33.4 
32.4 
31.7 
31.3 
30.2 
29.6 
29.1 
28.4 
27.5 
27.0 
26.2 
25.6 
25.2 
24.2 
23.9 

22.3 
22.4 
21.3 
20.3 
19.6 

18.8 

18.1 
17.5 
17.2 
16.4 

16.5 

15.3 
15.5 
14.6 
13.6 
13.3 
12.6 
12.6 


2 
.2 


Feet. 
63.2 
62.3 
61.5 
60.9 
60.0 
69.7 
58.2 
67.5 
56.3 
55.5 
54.6 
53.3 
53. 
52. 
50.6 
50.1 
48.4 
47.6 
46.9 
45.9 
44.5 
44.2 
43.0 
42.1 
41.8 
40.7 

l\ 

38.9 
37.6 
36.7 
36.1 
34.7 
33.9 
33.1 
82.0 
31.1 
30.2 
29.4 
28.9 
28.1 
27.2 
27.0 


24.0 
23.3 
22.1 
21.0 

20.4 

19.4 
19.1 
18.1 
17.4 

16.9 

15.9 
15.5 
14.8 
14.0 
13.3 


Feet. 
62.8 
62.0 
61.4 
60.7 
60.0 
59.6 
67.9 
57.3 
56.0 
65.1 
54.2 
52.8 
62.8 
51.4 
60.4 
60.0 
47.8 
47.0 
46.4 
46.5 
44.4 
44.1 
42.8 
42.0 
41.0 
40.6 
39.7 
88.8 
38.5 
37.4 
86.2 
36.9 
34.5 
33.8 
33.1 
32.2 
31.1 
30.7 
29.9 
29.2 
28.9 
27.5 
27.2 


24.6 
24.1 
22.8 
21.9 

21.0 

20.2 
19.5 
19.0 
18.0 

17.8 

16.9 
16.7 
15.8 
14.7 
14.1 


3 
2 


Differ- 
ence 
be- 
tween 
1903 
and 
1904. 


Feet. 

-6.0 

-6.7 

-6.5 

-6.2 

-6.8 

-6.2? 

-6.8 

-7.0 

-7 

-7 

-6.7 

-6.8 

-6.8 

-6.8 

-6.7 

-7.5 

-6.5 

-6.4 

-6.6 

-6.4 

-6.2 

-6.2 

-5.9 

-6.9 

-5.4 

-5.4 

-5.6 

-5.3 

-5.1 

-5.0 

-4.6 

-4.6 

-4.3 

-4.2 

-4.0 

-3.8 

-3.6 

-3.7 

-3.7 

-8.6 

-3.7 

-3.3 

-3.3 


-2.2 

-2.8 

-2.5 

2.3 

-2.2 

-2.1 
-2.0 
-1.8 
-1.6 

-1.3 

-1.6 
-1.2 
-1.3 
-1.1 
-  .8 


R^ular  gauge 
readings. 


1904. 


Prevloua 
highest. 


Feet.  I  Y'ear. 


43.80     1897 


36.70 


1897 


.33.70 


1897 


30.00 


1897 


27.15 


1897 


23.22  I  1897 


16. 15 
17.20 


1903 


FeeL 


50.-20 


48.70 


40.65 


86.25 


82.75 


27.95 


19.42 


7.16 


1903 


8.00 
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Table  No.  3.  — HigheM  gauge  readings  in  1904  ( to  June  30)  at  stations  on  the  Mississippi 
River  above  Cairo  arid  on  the  tributaries  of  the  Mississippi  River, 


Station. 


Aitkin,  Minn 

Davenport,  Iowa 

Grafton,  111 

St.  Louis,  Mo 

Chester,  111 

Cape  Girardeau.  Mo 

Little  Rock.  Ark 

Barbre  Landing,  La 

West  Mel villeTLa 

Nashville,  Tenn 

Hermann,  Mo 

Cincinnati.  Ohio 

Louisville,  Ky.  (upper) . 
Louisville.  Ky.  (lower)  . 

Paducah,  Ky 

Camden,  Ark 

Riverton,  La 

Monroe,  La 

Black  River  Station,  La. 
Fulton,  Ark, 


River. 


Date,  1904. 


Mississippi  .. 

do 

....do 

....do 

....do 

....do 

Arkansas 

Atchafalaya. 

....do 

Cumberland. 

Missouri 

Ohio 

....do 

....do 

....do 

Ouachita 

....do 

....do 

....do 

Red 

do 


Shreveport,  La 

Alexandria,  La do 

Bridge  St.  Louis.  Iron  Mountain     St.  Francis 
and  Southern  R.  R. 

Chattanooga,  Tenn 

Florence,  Ala 

Mount  Carmel,  111 

Jacksonport,  Ark 

Clarendon,  Ark 

Yazoo  City,  Miss 


Apr.l2 

Mar.27 

Apr.  30 , 

Apr.29 , 

Apr.  SO , 

Mayl 

June  11-12-... 

May  2-3 

May  2-4 

Mar.27 

Apr.27 

Mar.  9 

Mar.28 , 

do 

Apr.  4 

June  12 , 

Apr.  21-22 

Apr.16 

May? 

June  13-14... 
June  23-25... 

June  30 

June  26-26... 

Mar.25 

Mar. 27-28  ... 

Apr.  2 

B*ar.2» 

Apr.  8 

Apr.  26-29.... 


PrcTlous  high- 

Gauge 
read- 

est. 

ing, 
1904. 

Qaufe 
read- 
ing. 

Year. 

Feet, 

Feet. 

9.80 

15.30 

1899 

10.90 

19.40 

1892 

24.00 

28.70 

1903 

33.60 

38.00 

190S 

30.40 

33.30 

1908 

84.10 

86.53 

1908 

29.40 

31.20 

1892 

41.25 

50.95 

1897 

34.^ 

38.70 

1908 

37.62 

55.30 

1882 

23.70 

29.50 

1903 

45.90 

71.06 

1884 

22.90 

46.60 

1884 

48.50 

72.00 

1884 

44.70 

M.25 

1884 

35.20 

46.00 

1882 

36.65 

51.90 

1892 

29.90 

48.60 

1882 

41.63 

54.80 

1898 

31.60 

35.75 

1876 

28.50 

35.70 

1892 

29.50 

38.25 

1892 

23.10 

41.60 

1897 

22.10 

54.00 

1875 

17.20 

32.20 

1897 

27.10 

28.90 

1875 

29.60 

33.35 

1890 

29.60 

36.63 

1890 

22.60 

36.50 

1882 

Differ- 
ence. 


Feet 

-  5.6 

-  8.6 

-  4.7 

-  4.4 

-  2.9 

-  2.4 

-  1.8 

-  9.7 

-  4.4 
-17.7 

-  5.8 
-25.2 
-2S.7 
-28.6 

-  9.« 
-10.8 
-15.2 
-18.7 
-18.2 

-  4.2 

-  7.2 

-  8.8 
-18.5 

—81.9 
-15.0 

-  1.2 

-  8.8 

-  7.0 
-13.9 
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Appendix  1  C. 

KEPORT  OF  MR.  K.  B.  MALTBY,  ASSISTANT  ENGINEER,  UPON   DREDGING  OPERATIOIIB  ON 

MI88IHSIPPI  RIVER  BETWEEN  HEAD  OF  THE  PASSES  AND  THE  MOUTH  OF  THE  OHIO 
RIVER,  AND  CARE  AND  REPAIR  OF  DREDGING  PLANT,  APRIL  1,  1903,  TO  MABCB  31, 
1904. 

Memphis,  Tenn.,  April  £7,  1904, 

Captain;  I  have  the  honor  to  submit  the  following  report  pertaining  to  the  care 
and  repair  of  dredging  plant  and  dredging  operations,  under  my  direction,  for  the 
period  April  1,  1903,  to  March  31,  1904. 

The  project  for  maintaining  a  low-water  channel  through  troublesome  bars  by 
means  of  dredging  has  been  fully  explained  in  previous  reports. 

CARE  OF   plant. 

During  the  year  the  following  plant,  when  not  in  operation,  has  been  cared  for  at 
West  Memphis,  Ark. : 

Dredges:  Beta^  Gamma ^  Delta^  Epsilonj  Zeta^  Iota,  Kappa^  and  Henry  Flad.^ 8 

Steaml)oats:  Missmippiy  Minnetonka^  Sachem,  Choctau\  NokomiSf  Wynokaf  LeotOf 

Search  J  Patrol^  I  'ulcan,  T  Vwiw,  Mtrcitn/j  and  ^far8 ..  13 

Pile  sinkers:  Nas.  6^;  971,  981,  98,\  OS.i,  and  9S4 "...  6 

Barges:  Nos.  208,  211,  215,  an<l  jj8 4 

C^uarterboat:  Illinois 1 

Small  flush-deck  fiat 1 

Calking  fiat 1 

Quarterboats  Nos.  Li  and  154  are  blocked  up  on  shore  and  are  being  used  as  store- 
houses. 

The  small  steam  tender  Venun  or  Vulcan  has  been  used  as  fleet  tender  daring  the 
lay-up  season. 

The  steamer  Mimssippi,  used  exclusively  as  an  inspection  boat  by  the  MiaeiBBippi 
River  Commission,  was  on  the  way  up  the  river  at  the  banning  of  the  period  and 
reached  the  fleet  April  7,  and  was  laid  up.  She  left  the  fleet  July  23  for  Looiaville, 
where  she  received  a  general  repairing.  She  returned  to  the  fleet,  after  completing 
the  regular  fall  inspection  trip,  on  November  27.  Owing  to  the  fact  that  at  the  time 
no  other  towboats  were  available,  she  was  sent  to  Cairo  for  two  baigea  of  coal  dnriog 
the  flrst  week  in  January,  1904.  She  again  left  the  fleet,  for  the  spring  inspection 
trip,  March  2,  1904,  and  returned  on  the  25th. 

The  steamer  Patrol  (surveys,  gauges,  and  observations)  reached  the  fleet  Jane  20, 

1903.  She  was  used  in  making  one  inspection  trip  in  connection  with  dredffing  oper- 
ations, from  Memphis  to  Point  Pleasant,  August  8  to  11;  and  again  left  the  fleet,  tow- 
ing the  quarterlx>at  Illinois,  for  work  connected  with  surveys,  gauges,  and  observa- 
tions, September  10,  1903,  and  retume<l  to  the  fleet  March  16,  19(W,  where  she  was 
laid  up. 

Dunng  the  year  the  following  boats  l)elonging  to  the  dredging  plant  have  been 
used  on  other  work,  as  stated: 

Steamers  Mars  and  Mercnn/  were  on  dutv  in  connection  with  levee  supply  work  from 
April  1  to  10,  liH)3. 

Steamer  ^far8  was  on  duty  in  connt^ction  with  work  of  surveys,  gauges,  and  obser- 
vations from  September  16  to  December,  23,  1903;  and  again  left  the  fleet  Bilarch  81, 

1904,  for  discharge  observation  work. 

Steamer  Venus  was  on  duty  from  April  1,  1903,  to  April  21,  1903,  on  discbaige 
work. 

Steamer  A oil'omt^  was  loaned  to  the  Light- house  Department  from  Decembers, 
1903,  to  January  29,  1904. 

At  the  beginning  of  the  perioil  covere<l  bv  this  report  the  dredge  jB^ta  and  steamer 
Sachem,  with  the  necessary  accompanying  pfant,  were  at  Soutli  Pass  on  doty  connected 
with  that  work.    This  plant  was  returnea  to  the  fleet  September  28,  1903. 

About  the  middle  of  June  a  party  was  sent  to  Stewarts  Landing  to  care  for  the 
season's  supply  of  fuel.  On  June  25  ten  bargee,  all  that  had  then  b^n  received,  were 
move<l  bv  the  steamer  7^o/<i  toCaruthersville,  Mo.,  and  the  coal  fleet  was  maintained 
at  that  }>oint  during  the  season  till  Decemlx>r  1,  when  the  coal  remaining  on  hand 
was  taken  to  the  fleet  at  West  Memphis. 

The  Ht«»amer  Wtjnoka,  in  tow  of  the  steamer  /•ri/fi,  arrived  from  Jeffersonville,  Ind«, 
July  2,  1903. 
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Miscellaneous, — The  general  work  of  care  of  plant  at  the  fleet  consists  in  arranging 
and  keeping  the  plant  in  position,  cleaning  hulls,  bringing  supplies  and  material 
from  the  wharf  at  Memphis,  checking,  assorting,  and  caring  for  property,  and  general 
office  work. 

SUBSISTENCE. 

All  employees  are  furnished  subsistence  in  kind.  During  the  year  71,981  rations 
were  served,  at  a  cost  of  $0,499  each,  including  the  cost  of  cooks,  waiters,  and  the 
necessary  labor  in  caring  for  quarters. 

REPAIRS  TO    PLANT. 

In  addition  to  the  more  important  items  of  repairs  mentioned  below  in  connection 
with  each  piece  of  plant,  general  minor  repairs,  such  as  grinding  valves,  repacking 
steam-pipe  joints,  painting  smokestacks,  small  repairs  to  woodwork,  and  tightening 
up  propelling  wheels,  were  made  where  necessary.  The  boilers  on  all  boats  were 
also  inspected  and  tested  in  the  same  manner  as  provided  by  the  United  States 
steamboat  inspection  laws. 

The  aggregate  amount  of  this  class  of  work  is  quite  a  large  item  of  cost. 

Dredae  Beta. — New  stacks  have  been  built  in  place.  New  tubes  for  the  feed-water 
heater  have  been  procured.  The  floating  discharge  pipes  were  found  to  be  badly  worn 
on  the  bottom,  due  to  the  action  of  the  sand  carried  through  them;  the  pip^  were 
turned  over  in  the  pontons  so  that  the  worn  portions  would  come  on  top;  the  end 
rings  of  each  section  of  pipe  were  cut  off  and  renewed  with  new  iron.  The  pontons 
have  been  partly  sandblasted  and  painted.  New  screens  have  been  put  in  the  feed- 
wat(  r  filters.  The  furnaces  have  been  rebuilt.  The  roof  has  l)een  repaired  and 
painted  and  the  cabin  painted  on  the  inside.  To  fit  the  dredge  for  work  at  South 
Pass  the  suction  head,  has  been  lengthened  6  feet,  which  will  permit  dredging  to  a 
depth  of  36  feet  below  the  water  surface.  This  work  has  been  paid  for  by  the 
oflftcer  in  charge  of  the  improvement  of  South  Pass. 

Dredge  Gamma. — This  dredge  was  not  in  commission  during  the  year,  and  the  only 
repairs  made  were  minor  repairs  to  woodwork  and  painting. 

Dredge  Delta. — Additional  supports  for  the  foundation  of  the  main  engines  were 
put  in.  The  engines  operating  the  hoisting  and  hauling  machinery  were  made  re- 
versing, in  order  to  permit  of  a  better  control  of  the  hauling  machinery  w  hen  dredg- 
ing downstream;  this  necessitated  making  new  clutches  for  this  machinery.  A  new 
suction  tank  or  well  for  supplying  water  to  the  condenser  and  boiler  feed  pumps  was 
built  in  the  hold.  Screen  bars  were  put  over  the  opening  in  the  suction  head  used 
when  dredging  downstream.  New  edge  plates  were  put  on  the  main  pump  runner. 
The  main  engine  was  thoroughly  overhauled,  lined  up,  and  new  piston  rings  made. 
Townng  knees  were  placed  on  the  forward  deck.  One  new  tube  was  put  in  the  boil- 
ers and  the  feed  pumps  were  repaired.  The  woodwork  around  the  ice  box  and 
kitchen  sink  was  repaired  and  a  new  floor  was  laid  in  the  crew's  quarters  and  in  the 
dining  room. 

The  suction  pipes  for  the  jet  pumps  are  being  moved  to  take  water  farther  aft,  where 
it  is  hoped  that  less  sand  will  be  taken  up  with  the  water  and  thus  decrease  the  wear 
of  the  valves  and  plungers  of  these  pumps.     The  furnaces  have  been  repaired. 

Dredge  Epsihm. — Minor  repairs  were  made  to  the  domestic  water-supply  system, 
and  a  new  tank  was  made  and  put  on  the  roof.  The  outside  of  the  cabin  was  partly 
painted. 

Dredge  Zeta. — A  new  water  tank  for  the  roof  was  made,  the  domestic  water-supplv 
system  was  overhauled,  and  the  roof  and  part  of  the  cabin  on  the  outside  painted. 
Steam-pipe  covering  was  repaired.  The  runner  in  the  main  pump  ( 7-bladed )  is  being 
convertea  into  one  of  the  closed  type. 

Dredge  lota. — The  main  pump  casing  was  bored  out  and  a  shroud  was  fitted  to  the 
runner,  converting  it  into  one  of  the  closed  type.  The  water  end  of  the  jet  condenser 
was  bored  out.  A  traveling  crane  was  made  and  installed  over  the  main  pumps  and 
engines.  The  winding  engines  were  moved  to  line  up  with  the  fair-lead  sheaves. 
The  tiller  rope  was  spliced.  New  valves  were  placed  in  the  main  steam  line.  A  new 
feed-water  heater  was  installed.  The  cabin  was  painted  inside  and  out.  New  cross- 
head  brasses  for  the  main  pumping  engines  were  made. 

Dredge  Kappa. — New  stop  valvt^s  were  put  in  the  main  steam  line.  New  fire-door 
liners  were  made.  The  ice  plant  was  thoroughl  v  overhauled.  The  cabin  w^as  painted 
on  the  outside.  The  universal  couplings  of  the  discharge-pipe  line  were  repaired. 
The  are  lights  on  the  main  deck  were  replaced  with  incandes(*ent  lamps.  A  new  feed- 
water  heater  was  installed.     A  new  high-pressure  cylinder  for  the  main  pumping 
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engine  was  purchased  from  the  builders  in  the  rough.  The  machine  work  was  done 
in  Memphis,  and  it  was  installed  at  the  fleet.  A  new  connecting  rod,  valve  rods,  and 
low-pressure  slide  valve  were  made.  The  ensrine  was  lined  throughout  very  careiully. 
The  boiler-feed  pumps  were  overhauled.  The  shrouds  on  the  sand  pump  have  been 
set  out  about  one-cjuarter  mch  to  decrease  the  clearance  caused  by  wear.  The  feed- 
water  pipes  have  been  renewed.  Fire  was  discovered  under  the  pilot  house  on  Jan- 
uary 29,  1904,  but  was  promptly  extinguished.  The  resulting  damage,  consisting  of 
broken  glass  and  bulkheads,  has  been  repaired.  Some  of  the  deck  hatches  are  being 
enlarged  and  coamings  placed  around  them.  Small  additional  hatches  for  ventitla- 
tion  have  been  cut.  A  drain  tank,  with  a  vent  pipe  extending  above  the  roof,  has 
been  placed  in  the  hold,  and  all  drain  pipes  from  engines  and  pumps  and  beating 
system  will  be  run  into  it. 

Dredge  Henry  Flad. — The  high-pressure  cylinder  of  the  port  pumping  engine  was 
bored  out  and  a  new  piston  made  for  it.  New  fire-door  liners  were  made.  The  arc 
lights  on  the  main  deck  were  replaced  by  incandescent  lamps.  Repairs  were  made 
to  the  universal  couplings  of  the  discharge-pi j)e  line.  The  condensed-water  system 
in  connection  with  the  ice  plant  was  placed  on  the  roof.  The  insides  of  the  wheel- 
houses  were  painted  with  coal  tar.  A  new  feed-water  heater  was  installed.  New 
stop  valves  were  put  in  the  main  steam  line.  Traveling  cranes  were  built  and  installed 
over  the  main  pump  and  engines.  The  shrouds  on  the  sand-pump  runner  were  set 
out  one-quarter  inch  to  decrease  the  clearance  caused  by  wear.  A  crack  in  the  hot 
well  has  been  patched.  Some  deck  hattrhes  have  been  enlarged;  additional  small 
ones  have  been  cut  for  ventilation,  and  iron  coamings  placed  around  all  of  them. 
A  drain  tank,  with  a  vent  leading  above  the  roof,  has  lx»en  placeil  in  the  hold,  and 
all  drains  from  pumps  and  engines  will  lead  into  this. 

Steamer  Mimmppi  [Misgmippi  River  Commission). — The  capstan  engines  and  the 
doctor  were  thoroughly  overhauled.  A  considerable  amount  of  repairing  was  done 
to  steam  and  water  pii>es,  all  of  which  are  becoming  old.  The  roof  was  repaired. 
A  new  lavatc^ry  was  put  in  and  connected  up. 

Steamer  Minnetonka. — This  boat  is  unserviceable  and  has  not  been  in  commission, 
and  only  such  slight  repairs  have  been  made  as  were  necessary  to  keep  her  in  a  safe 
condition. 

Steamer  Sachem. — The  boilers  on  this  boat,  as  well  as  on  the  others  of  the  same 
type,  have  given  considerable  trouble  by  the  shearing  of  the  rivets  of  the  vertical 
seam.  The  noilers  are  about  30  feet  long,  and  were  originally  in  two  sheets  longitu- 
dinally. It  was  thought  that  these  long  sheets  carried  an  excessive  amount  of  con- 
traction and  expansion  to  this  single  seam,  and  to  counteract  this  effect  pieces  about 
24  inches  long  were  cut  out  near  the  center  of  each  sheet  and  new  sheets  put  in, 
making  five  vertical  s<^>ams  instead  of  one.  This  work  is  now  completed  on  all  the 
boats  of  this  class. 

The  Samson  posts  and  braces  over  the  cylinder  timbers  have  been  extended  to  the 
roof.  A  new  r(K)f  has  been  put  on.  The  cylinders  of  both  main  proi)elling  engines 
have  been  Ix^red  out  and  new  packing  rings  have  been  made.  New  copper  gaskets 
have  been  put  under  the  side-pipe  joints  all  around.  The  feed-water  pumps  have 
been  move<l  into  the  engine  room,  the  suction  shoes  changed,  and  new  fecni-water 
heaters  have  l)een  made  and  installed.  The  furnaces  have  l>een  rebuilt  throughout. 
Coamings  have  been  placed  around  hatch  openings,  projecting  above  the  de<^  to 
prevent  water,  etc.,  from  getting  into  the  hola.     The  nosing  has  been  repaired. 

Steamer  Choctatv. — The  work  of  repairing  the  boilers,  as  mentioned  above,  was  com- 
pleted. New  stop  valves  have  been  put  in  the  main  steam  line.  The  furnaces  have 
been  rebuilt.  New  stacks  were  erected.  The  boiler  deck  was  covered  with  canvas 
and  painted.  The  boiler  feed  ])uinps  have  been  moved  into  the  engine  room.  New 
feed-water  heaters  are  l)eing  built.  The  boat  was  painted  all  over  on  the  outside. 
The  hull  has  been  thoroughly  si^aped  and  painte<l  on  the  inside.  A  new  asbestos 
roof  has  been  put  on.     A  new  wheel  has  been  built. 

Steamer  Xokomis. — Repairs  to  the  l)oiler8,  as  mentioned  above,  were  made.  The 
furnaces  were  rebuilt.     A  new  wheel  has  l)een  built.    The  cylinder  of  the  port  main 

Cropelling  engine  was  bored  out  and  new  packing  rings  were  made.  New  stop  valves 
ave  been  put  in  the  main  steam  line.  New  stacks  were  erected.  The  Samson 
posts  and  chain  braces  for  supporting  the  cylinder  timbers  were  extended  to  the 
roof.  The  boiler  feed  pumps  have  been  moved  into  the  engine  room.  Small  cranes 
for  handling  the  cylinder  heads  of  the  main  engines  have  been  made. 

Steamer  Wipioka. — A  new  cabin  was  built  on  this  boat  at  Jeffersonville,  Ind.,  and 
she  was  received  at  the  fleet  July  2,  1903.  All  the  work  of  installing  and  erecting 
the  machinery,  pipes,  and  fittings  was  done  at  the  fleet.  The  cylinder  of  the  star- 
l)oanl  main  projM»nin<r  cnjrino  has  been  lH>re<l  out,  and  new  packmg  rings  have  been 
made.     New  feed-water  heaters  are  being  built. 
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Steamer  Leota. — New  stacks  have  been  erected.  The  feed- water  pumps  have  been 
moved  to  the  engine  room,  and  the  suction  shoes  and  suction  pii>e8  leading  to  them 
have  been  moved.  New  feed-water  heaters  have  been  built  and  erected.  Coamings 
have  been  placed  around  the  deck  openings  to  prevent  water  running  into  the  hold. 
The  boiler  deck  was  covered  with  canvas  and  painted.  The  furnaces  were  rebuilt. 
A  new  wheel  has  been  built.  The  ice  machine  was  thoroughly  overhauled.  A  new 
steering  engine  haa  been  purchased  and  installed. 

Steamer  Search. — The  hull,  which  is  of  wood,  was  entirely  rebuilt.  The  boat  was 
painted  inside  and  out.  General  minor  repairs  were  made  to  the  engines  and  steam 
piping.    New  steel  cylinder  timbers  have  been  procured  and  are  l)ein^  put  in  position. 

Steamer  Patrol  (turret/*,  gtuiges,  and  observations). — Only  general  minor  repairs  have 
been  made  to  the  woodwork  and  to  the  machinery. 

Steamer  Vulcan. — Minor  repairs  only  have  been  made  to  the  engines  and  to  the 
woodwork  where  necessary. 

Steamer  Venus. — The  deck  has  been  repaired.  New  stanchions  have  been  put  in 
where  required.  A  new  stack  has  been  built.  The  boat  has  been  painted  inside 
and  out.    The  roof  has  been  repaired. 

Steamer  Mei'cury. — Extensive  repairs  have  been  made  to  the  nosing  and  deck.  New 
stanchions  have  been  put  in  where  necessary.  A  new  wheel  has  been  built.  The 
boat  has  been  painted  mside  and  out.    A  new  ash  pan  has  been  built. 

Steamer  Mars. — Only  slight  general  repairs  to  the  woodwork  have  been  made  where 
necessary. 

Pile  sinkers. — Pile  sinker  No.  971  was  placed  in  dry  dock,  the  hull  thoroughly 
repaired  and  renewed  where  ne<'essarv,  a  new  set  of  leads  throughout  was  built,  and 
the  pile  sinker  given  a  thorough  overhauling. 

Pile  sinker  No.  98S  waa  place<l  in  dry  dock,  the  hull  thoroughly  repaired  and 
rebuilt  where  necessar>%  and  calked  throughout.  The  cabin  and  deck  have  been 
painted. 

Only  such  repairs  have  been  made  to  the  other  pile  sinkers  and  barges  as  have 
been  necessary  to  keep  them  in  a  serviceable  condition. 

DREDGING   OPERATIONS. 

The  season  of  1903  did  not  develop  a  stage  in  the  river  below  Cairo  which  required 
extensive  dredging  until  about  December  5.  A  part  of  the  dredges,  however,  were 
placed  in  commission  as  early  as  August,  1903,  as  the  indications  at  that  time  were 
that  dredging  would  soon  be  required,  and  all  of  them  except  the  Gamma  were  in 
commission  during  the  early  part  of  September.  They  were  held  in  the  field  and 
did  such  dredging  as  seemed  desirable  until  the  latter  part  of  November.  At  this 
time  the  river  at  Cairo  stood  at  a  stage  of  about  11  feet  on  the  gauge,  and  at  that  time 
there  was  not  less  than  a  10-foot  steamboat  channel  from  Cairo  south.  A  rise  approx- 
imating 7  feet  had  just  crested  at  Evansville,  and  it  waa  thought  that  this  would 
make  a  rise  of  at  least  3  or  4  feet  at  Cairo,  and  that  probably  before  the  river  at  Cairo 
again  reached  a  stage  which  would  require  dredging  it  would  be  followed  by  an  addi- 
tional rise,  as  is  ordinarily  the  case  at  this  time  of  the  year.  With  this  idea  in  mind 
all  of  the  dredges  had  been  sent  to  the  fleet  at  West  Memphis,  Ark.,  and,  with  the 
exception  of  the  Delia,  lotOy  and  Flad,  had  been  put  out  of  commission. 

Contrary  to  this  expectation,  the  river,  instead  of  rising,  remained  at  a  stage  of 
between  10  and  11  feet,  the  only  effect  of  the  upper  Ohio  River  rise  apparently  l)eing 
to  check  the  fall,  and  about  December  3  it  began  to  faH  very  rapidly  and  by  Decem- 
ber 20  had  fallen  9.1  feet,  an  average  of  sligntly  over  6  inches  per  day.  This  very 
rapid  and  unexpected  fall  produced  unexpected  conditions  and  made  necessary,  in 
order  to  maintam  fully  the  project,  a  larger  amount  of  dredging  than  we  were  able 
to  do  in  the  available  time,  and  during  a  period  of  possibly  ten  days  or  two  weeks  a 
channel  9  feet  in  depth  was  not  maintained.  This  failure  to  maintain  the  channel 
as  contemplated  was  not  due  to  any  lack  of  capacity  of  the  dredges  to  perform  the 
necessary  work.  It  was  due  to  an  error  in  judgment  in  retiring  the  dredges  from 
the  field  and  to  a  shortage  of  coal,  which  prevented  full  use  of  such  dredges  as  were 
available.  That  we  were  not  alone  in  our  prediction  of  the  probable  stage  of  the 
river  is  evidenced  by  the  fact  that  the  Consolidated  Coal  Company  started  two  large 
tows  of  coal  from  Evansville  on  the  crest  of  this  rise  and  both  were  grounded  a  short 
distance  above  Pa<^lucah. 

The  shortage  of  coal  was  caused,  first,  by  the  same  error  in  predicting  the  probable 
amount  of  dredging  that  would  be  required,  and  second,  that  we  lost,  by  accident, 
practically  two  loaded  barges  just  at  the  time  when  the  coal  was  most  urgently 
needed. 
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In  spite  of  the  fact  that  the  channel  was  not  fully  maintained,  as  mentioned  above, 
I  know  of  no  steamboats  which  were  aground  when  in  the  channel,  due  to  the  depth 
of  water.  The  weather  at  this  time  was  particularly  severe,  and  navigation  was 
practically  suspended  on  this  account. 

The  following  is  a  description  of  the  work  done  by  the  dredges  and  at  each  locality: 

Dredge  Beta. — This  dredge  was  not  in  commission  on  work  under  the  direction  of 
this  office  during  the  year. 

Dredge  Gamma. — Tfiis  dredge  was  not  placed  in  commission  durine  the  season. 

Dredge  Delta. — This  dre<lge,  in  tow  of  the  steamer  Wynoka^  left  the  fleet  at  noon 
August  27,  1903,  for  Peters  Crosj^ing  (270),  arriving  there  at  6.30  p.  m.  of  the  same 
day.  This  crossing  at  this  time  showed  the  shoalest  water  below  Cairo,  there  being 
not  over  9}  feet  in  the  channel,  and  surveys  showing  that  the  bottom  waa  4  feet  and 
over  above  standard  low  water  for  a  distance  of  one-half  mile  up  and  down  stream 
and  for  the  full  width  of  the  river.  The  stage  at  this  time  was  about  14  feet  above 
standard  low  water. 

Dredging  was  commenced  at  6.40  a.  m.,  August  30,  and  continued  until  4.25  p.  m. 
of  the  same  day,  when  it  was  found  that  one  of  the  edge  plates  of  the  main  sand-pump 
runner  was  broken.  This  was  replaced  by  a  new  one  and  dredging  was  resumed  at 
5.25  a.  m.,  August  31.  Work  contmued,  with  only  slight  interruptions  due  to  adjust- 
ing main  engines,  cleaning  suction  pipe  of  drift,  etc.,  until  September  6,  when  aboat 
six  hours  were  lost  on  account  of  the  blowing  out  of  a  steam  joint,  which  necessitated 
cooling  down  the  boilers.  A  further  interruption  of  about  eight  hours  occurred  on  the 
8th,  owing  to  the  steam  valve  in  the  high-pressure  cylinder  of  the  main  engine  becom- 
ing loose.  Dredging  was  discontinued  on  the  9th.  Surveys  of  September  6  show  in 
a  very  striking  manner  the  effective  work  of  the  dredge.  A  channel  from  7  to  9  feet 
greater  in  depth  than  existed  when  dredging  was  commenced  was  shown  along  the 
axis  of  the  cut. 

Dredging  was  resumed  at  the  same  point  on  September  28,  and  on  this  day,  as  well 
as  the  next,  was  done  during  daylight  watch  only,  on  account  of  scarcity  of  labor. 
On  the  30th  work  was  begun  with  a  aouble  crew.  A  survey  made  just  before  dredging 
was  begun  the  second  time  shows  the  cut  previously  made  to  be  m  good  condition  as 
a  whole.  The  bar  a.s  a  whole  also  remained  in  about  the  same  condition  as  before 
the  rise  which  had  taken  place  between  the  times  dredging  was  done.  Dredging  was 
continued  without  interruption  and  with  a  loss  of  time  of  only  fifteen  minutes,  until 
the  completion  of  the  work  contemplated,  at  10.30  a.  m.,  October  5.  The  results  were 
most  satisfactory.  There  was  a  good,  straight  steamboat  channel  not  less  than  16  feet  in 
depth  and  of  ample  width,  while  over  the  l)ar  outside  of  the  cut  there  was  only  9  feet 
At  this  time  the  stage  at  Memphis  was  still  about  9  feet  above  standard  low  water. 
No  further  dredging  was  done  at  this  point  during  the  season,  and  the  ch«mel  con- 
tinued to  improve  steadily,  and  even  during  the  extreme  low  water  in  December  there 
was  not  less  than  8  feet  over  the  bar,  and  this  at  a  single  point  only,  just  at  the  head 
of  the  dredged  out.  At  the  time  the  last  examination  was  made,  which  was  ata  stage 
of  alx)ut  4  feet  above  standard  low  water,  there  was  not  less  than  12  feet  in  the  chan- 
nel, while  near  the  lower  end  of  the  cut  there  was  at  least  24  feet  of  water. 

The  dre<lge,  in  tow  of  the  steamer  Wynohi^  left  Peters  Crossing,  upstream,  at 
2.30  p.  m.,  October  5,  arriving  at  the  head  of  Presidents  Island  (S4)  October  8, 
where  dredging  was  commenced  on  the  same  day  and  continued,  with  slight  delajrs 
for  cleaning  suction  and  repairing  hauling  cables,  until  October  14,  when  dredging 
was  susyM'uded,  owing  to  a  rising  nver.  The  dredging  done  at  this  point,  as  has  been 
the  case  in  previous  years,  was  a  most  difficult  and  expensive  operation,  dae  to  the 
material  encountered.  The  ol)8tructing  bar  seems  to  be  composed  of  a  very  coarse 
gravel.  It  is  extremely  dithcult  to  move  with  a  hydraulic  dredge  and  is  particolarly 
severe  on  the  pump  anH  all  of  the  machinery. 

The  dredge  lay  at  the  l)ank  until  Noveml>er  4,  when  dredging  was  resumed  at  the 
same  l)ar  at  2.45  n.  m.  Owiuj?  to  the  difficulty  in  dredging  this  gravel  and  to  certain 
indications  that  tlie  channel  might  be  maintained  lower  down  over  the  re^  the  second 
dredging  was  done  somewhat  mrther  downstream  and  less  gravel  was  encoimteied. 
Work  was  continne<l,  with  slight  interruptions  for  cleaning  the  suction  and  repairing 
broken  hauling  cables,  until  Noveml>er  11,  when  a  piston  rod  of  the  port  Jet  pomp 
was  broken.  This  was  repaire<l  the  next  day.  Dredging  was  not  suspended  dariiig 
the  inter\'al,  but  progress  was  somewhat  slower,  as  the  jet  pump  could  not  be  oper- 
ate<l.  November  14  it  was  found  that  the  packing  rings  on  the  high-pressure  piston 
of  the  main  engine  was  broken.  These  were  replaced  with  new  ones.  At  the  same 
time  new  edge  plates  for  the  runner  of  the  main  pump  were  put  in  place.  As  a  oon- 
si<lerable  amount  of  time  had  l>een  lost,  due  to  the  breaking  of  the  port  hauling  cable, 
it  was  rep]ac(^Kl  with  one  taken  from  the  dredge  Zeta,  The  work  at  this  barwaaoom- 
pleted  at  noon  November  17,  when  15  cuts  had  been  made.    At  this  time  theie 
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a  good  16-foot  steamboat  channel  about  250  feet  in  width,  and  the  dredge  was  taken 
to  the  fleet.    The  channel  at  this  time  was  well  defined. 

The  dredge  again  left  the  fleet,  in  tow  of  the  steamerH  Wunoka  and  Choctaw^  at  7.15 
a.  m.,  December  14,  and  arrived  at  Random  Shot  Crossing  (192)  at  9.45  a.  m.,  Decem- 
ber 15.  Dredging  was  begun  at  2.15  p.  m.  of  the  same  day  and  continue<l  without 
serioDS  delay  until  6  a.  m.  of  the  18tn,  when  the  work  was  completed.  There  was 
then  a  good  12-foot  steamboat  channel  not  less  than  250  feet  in  width.  The  work 
done  at  this  crossing  presents  one  of  the  best  examples  of  quick  and  efficient  dredg- 
ing of  anv  done  dunn^  the  season.  The  time  properly  chargeable  to  dredging  opera- 
tions at  this  bar  was  sixty-eight  hours,  di video  as  follows: 

Hours. 

Placing  plant 4J 

Ghai^ng  cuts 3} 

Repairing 1 

Dredging 59 

During  this  time  six  cuts  were  made,  having  a  total  length  of  4,440  feet  and  an 
average  depth  of  8  feet.  The  least  depth  over  the  bar  where  the  dredging  was  done 
was  not  over  5^  feet,  although  there  was  a  possible  channel  of  about  7  feet  over  the 
bar  before  dredging. 

Tow  was  made  up  and  the  dredge  started  upstream  at  3.45  p.  m.,  December  18, 
arriving  at  the  head  of  Island  21  (131)  on  the  21st.  Dredging  was  begun  at  12.^ 
p.  pn.,  December  22,  and  continued  without  serious  interruption  until  7  a.  m.  of  the 
24th.  At  this  time  six  cuts  had  been  completed  and  there  was  a  good  12-foot  chan- 
nel over  the  crossing.  / 

The  dredge  left,  upstream,  at  10.40  a.  m.,  December  24,  and  owing  to  delays  on 
account  of  severe  weather  and  repairs  necessarv  to  the  steamboats,  she  did  not  reach 
Darnell's  bar  (81)  until  2.45  p.  m.,  December  27.  Dredging  was  begun  at  4.20  a.  m. 
of  the  28th  and  continued,  with  slight  interruptions  only,  until  12.40  a.  m.  of  the  29th, 
when  three  cuts  had  been  completed.  The  river  was  then  rising  rapidly,  and  as 
notice  had  been  received  that  two  coal  tows  desired  to  pass  down,  dredging  was  dis- 
eontinaed.    There  was  then  13  feet  over  the  crossing. 

The  dredge  left,  downstream,  at  7.20  a.  m.  of  the  same  day,  and  tied  up  at  Peacocks 
Landing  at  8.40  a.  m.,  to  allow  two  tows  of  coal  to  pass.  She  arrived  at  Joe  Eckles's 
bar  (93)  at  1.40  p.  m.,  but  owing  to  severe  weather  dre<lgin^  was  not  begun  until  1.10 
p.  m.,  December  30.  Work  continued  until  11  p.  m.  of  the  same  day,  when  four 
cots  had  been  made,  and  as  there  was  15  feet  in  the  channel,  dredging  was  discon- 
tinued and  the  dredge  was  retired  to  the  fleet  at  West  Memphis,  where  she  arrived 
December  31  and  was  laid  up. 

Dredfft  EptiUm, — This  dredge,  in  tow  of  the  steamer  Leota,  left  the  fleet  on  the 
morning  of  September  9  and  reached  Luxora,  Ark.  (162),  on  the  morning  of  the 
10th.  Owing  to  the  stage  of  the  river,  dredging  was  not  begun  until  8.20  p.  ni.  of 
the  13th,  and  was  continued  without  serious  delay  until  9.45  a.  ni.  of  the  15th,  when 
17  short  cots  had  been  made.  There  was  then  a  good  16-foot  channel  over  the  bar, 
and  as  the  river  was  rising,  the  dredge  went  to  the  bank  to  await  a  lower  stage.  No 
further  dredging  was  done  on  this  bar  during  the  season.  Later  in  the  season  the 
channel  went  down  the  shore  by  New  Haven. 

On  September  29  the  dredge  was  moved  to  Last  Chance  (166) .  Dredging  was  begun 
the  same  day  and  continued  with  very  little  delay  until  2.20  p.  m.,  October  2,  when 
it  was  completed.  Twenty-three  cuts  were  made  and  there  was  a  wide  17-foot  chan- 
nel at  that  time.  No  further  work  was  done  at  this  point  during  the  season.  The 
channel  remained  in  the  dredged  cut,  and  there  was  not  less  than  10  feet  during  the 


The  dredge  left  Last  Chance  Crossing  October  2,  arriving  at  Gold  Dust  Crossing 
(158)  at  10  a.  m.  of  the  3d.  Dredging  was  begun  at  2  p.  m.  of  the  same  day  and  con- 
tinued until  7.10  a.  m.  of  the  6th,  when  the  work  wa8  completed.  Fifteen  cuts  were 
made  and  only  one-half  hour  was  lost  for  repairs.  There  was  at  the  time  a  16-foot 
channel  over  the  bar,  but  owing  to  the  hi^h  stage  it  was  not  as  well  defined  as  was 
desirable,  and  additional  dredging  was  required  later  in  the  season. 

The  dredge  went  to  the  bank  to  await  a  lower  stage  of  the  river,  and  on  October 
22  was  put  out  of  commission  for  the  season. 

Dredge  Zda, — This  dredge  and  outfit,  in  tow  of  the  steamer  Nokomi*^  left  the  fleet 
at  noon  August  14  and  reached  Joe  Eckles  bar  (93)  on  the  evening  of  the  18th. 
Dredging  was  begun  on  the  19th  and  continued  until  the  evening  of  the  20th,  when 
operationa  were  suspended  on  account  of  the  desertion  of  all  the  firemen.  As  there 
was  a  16-foot  channel  the  dredge  was  permitted  to  remain  at  the  bank  until  the  29th, 
when  dredging  was  resumed  at  7.45  p.  m.  and  continue<l  until  5.45  a.  m.  Septeml)er 
ij  when  the  work  waa  completed.    Seventeen  cuts  were  made  and  there  was  17  feet 
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in  the  channel.  The  dredge  was  dropjK^d  down  about  one-half  mile,  to  the  lower 
end  of  tlie  same  bar,  where  there  was  a  short  reef,  and  four  cuts  were  made  the  same 
day;  the  dredge  then  went  to  the  bank  to  await  a  lower  stage. 

September  15  the  dredge  was  moved  to  Cherokee  Landing  (90),  where  she  lay  until 
the  29th,  when  dredging  was  begun,  with  a  daylight  crew  only.  The  work  was  com- 
pleted October  1,  after  making  10  cuts.  There  was  then  16J  feet  of  water  in  the 
channel,  and  no  further  work  was  done  at  this  (Tossing  during  the  year,  and  there 
was  at  no  time  less  than  8  feet  over  the  bar. 

After  cleaning  boilers  the  dredge  went  to  the  lower  part  of  Joe  Eckles  bar,  and 
began  dredging  at  1.15  p.  m.  October  2  and  continued  without  interruption  until  4 
p.  m.  October  H,  when  9  cuts  had  been  completed,  having  a  total  length  of  5,600  feet 
There  was  then  a  goixl  17-foot  channel  over  the  bar,  and  no  further  dredging  was 
done  over  this  part  of  the  bar  during  the  season,  and  at  no  time  during  the  season 
was  there  less  than  9  feet  over  it,  though  the  upper  and  first  part  dredged  was  after- 
wards dredged  by  the  Iklla. 

The  dredge  remained  at  the  bank,  awaiting  a  lower  stage,  until  October  10,  when 
it  was  moved  to  Hathaway  (103),  where  dredging  was  begun  at  7.20  a.  m.  October 
11  and  continued,  working  daylignt  watch  only  en  account  of  scarcity  of  labor,  until 
1.20  p.  m.  October  14.  Sixteen  cuts  were  made  and  there  was  then  a^pod  16-foot 
channel  over  the  crossing.  The  dredge  remained  at  the  bank,  awaiting  a  lower 
stage,  until  October  22,  when  she  was  sent  to  the  fleet  and  put  out  of  commisBion 
October  23.  Only  about  one  and  one-half  hours'  time  was  lost  by  this  dredge  during 
the  season  on  account  of  repairs. 

Dredge  Iota.— T\m  dredge,  under  her  own  steam,  left  the  fleet  August  6  and  arrived 
at  the  iiead  of  Deans  Island  (197)  on  the  7th,  where  she  waited  three  days  for  a 
l)arge  of  coal,  which  was  delivere<i  by  the  Nokomia  on  the  10th.  She  left  upstream 
on  the  morning  of  the  11th,  with  10  pontons,  a  pile-driver,  and  coal  barge,  and  with 
this  tow  she  was  unable  to  make  mucn  over  a  mile  an  hour.  Sh^  arrived  at  Bixby^ 
tow  head  (S3)  August  17,  having  Ix^n  assisted  from  Gayoso  by  the  steamer /i^ota. 
Dre<lging  wa.s  begun  on  the  19th  and  continued  in  daylight  only,  on  account  of  scarcity 
of  labor.  Six  cuts  were  completed  by  the  20th,  and  dredging  was  susp)ended  until 
the  morning  of  the  23d,  when  it  was  resume<l.  On  this  day  five  hours  were  lost  by 
the  fouling  of  the  swivel  elbow  in  tlie  discharge  \n\)e  at  the  stern  of  the  dredge. 
Dredging  was  suspended  on  the  25th,  owing  to  a  rising  river,  and  the  dredge  remained 
at  the  bank  until  September  2,  when  dre<lging  was  resumed  and  continued  <luring 
daylight  watclu  s  until  the  4th,  when  work  was  again  susi>ended  on  account  of  the 
high  stage.  Th.*  dredge  lay  at  the  bank  until  September  29,  when  dredging  was 
resumed  and  continued  until  October  2,  when  ten  and  one-half  hours  were  lost  in 
again  repairing  the  reversed  ell)ow  in  the  discharge  pipe.  Dredging  was  completed 
on  the  4th  and  the  dredge  again  went  to  the  l)ank  to  await  a  lower  stage.  At  tills 
time  there  was  14  feet  in  the  channel. 

On  October  22  the  dredge  went  to  Caruthersville,  Mo.,  for  a  barge  of  coal,  then 
went  to  New  Madrid  (70),  arriving  on  the  26th.  Dredging  was  bc^n  on  the  28th 
and  continued  until  November  3,  when  the  entire  day  was  consumed  in  making 
repairs  to  a  broken  frame  of  the  jet  pump.  At  this  time  an  examination  showed 
that  an  18-foot  channel  had  develoi>ed  fully  IJ  miles  above  the  channel  being 
dredged,  and  furtlier  work  was  abandone<l  as  Ixjing  unnecessary. 

November  4,  while  getting  under  way,  a  joint  in  the  main  steam  pipe  blew  out, 
and  during  the  excitement  which  ensued  the  spud  was  dropped  and  brosen  off. 

The  dre<ige  reached  Hathaway  Crossing  (103)  November  5,  but  owing  to  difficulty 
in  placing  the  plant  by  means  of  anchors,  dredging  was  not  begun  until  the  7th. 
Work  continued,  with  slight  interruptions,  until  the  14th,  and  on  the  19th  she  was 
put  out  of  commission.  This  dredge  worked  only  during  daylight  watches  during 
the  entire  season,  owing  to  scarcity  of  lalK)r. 

The  dredge  was  again  ])lace<l  in  commir-sion  December  13,  by  onler  of  the  officer 
in  charge,  and  held  in  readiness  for  work  until  January  3,  1904,  but  was  not  able  to 
leave  the  fleet  on  account  of  a  shortage  of  coal. 

Dredge  Kappa. — This  dredge,  under  her  own  steam  and  towing  her  own  pontons 
only,  left  the  fleet  on  the  morning  of  August  19,  arriving  at  the  head  of  Island  21 
(131 )  on  the  22d.     At  this  time  there  was  not  less  than  17  feet  in  the  channel  at  this 

B)int,  and  on  the  25th  she  left  Island  21  and  arrived  at  Hathaway  (103)  on  the  26th. 
redging  was  b^un  at  12.45  p.  m..  August  27,  and  continued,  during  davlight  only, 
until  the  30th,  when  dredging  was  complete<l,  and  she  went  to  the  Iwrnk  to  await  a 
lower  stage.     At  this  time  there  was  a  goocl  16-foot  chaimel  down  the  dredged  cut. 

September  6  the  dre<lge  was  moved  to  the  foot  of  Island  21  (131 ).  Dredginff  was 
commenced  at  8.15  a.  m.  on  the  10th,  and  at  6  p.  m.  of  the  same  day  the  starboiuid 
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pumping  engine  was  completely  wrecked,  owing  to  the  breaking  of  the  connecting 
rod.  The  dredge  was  sent  to  the  fleet  and  put  out  of  commission  on  the  13th.  The 
engine  was  ref)aired  and  the  dredge  again  put  in  commission  December  13. 

Dredging  was  begun  about  noon,  December  14,  at  Presidents  Island  (234)  and  con- 
tinued until  the  17th,  when  most  of  the  day  and  part  of  the  18th  was  engaged  in 
pulling  the  steamer  Delia  off  the  bar.  This  boat  was  grounded  through  no  lack  of 
water  in  the  channel,  as  she  was  several  hundred  yaras  out  of  her  proper  course 
when  she  grounded.  Dredging  was  continued  until  December  19,  when  it  was  neces- 
sary to  suspend  operations,  as  they  were  out  of  coal.  Just  as  the  dredge  was  about 
to  move  out  of  the  channel  a  severe  storm  struck  her,  and  before  she  could  gather 
headway  she  was  grounded  at  the  stem.  The  drawbars  connecting  the  dischai^e 
pipe  to  the  stern  of  the  dredge  were  broken.  A  bai^e  of  coal  was  procured  on  the 
20th,  and  dredging  was  resumed  at  4.45  p.  m.  of  the  21st.  At  6.30  p.  m.  the  steamer 
James  Lee  needlessly  ran  into  the  coal  barge  and  sunk  it.  As  no  more  coal  was 
available,  the  dredge  was  sent  to  the  fleet  and  laid  up.  The  work  done  at  this  cross- 
ing by  this  dredge  resulted  in  a  considerable  improvement,  and  had  she  not  been 
delayed  by  steamboats  and  shortage  of  coal  the  full  channel  depth  could  have  been 
maintained.     The  least  depth  was  7J  feet  for  about  a  week. 

Dredge  Ifenrj^  Flad. — This  dredge  left  the  fleet  August  26  and  went  to  the  wharf 
at  Memphis  (230),  where  she  was  engaged  in  cutting  off  the  lower  end  of  a  bar 
which  had  formed  in  front  of  the  wharf  Dredging  was  continued,  with  numerous 
delays  caused  by  the  location  and  character  of  the  work,  until  Septemljer  5,  when  it 
was  successfully  completed,  and  there  was  not  less  than  18  feet  of  water  along  the 
wharf  front. 

The  dredge  lay  at  the  bank  until  the  morning  of  September  28,  when  she  left 
U])stream,  arrfving  at  the  foot  of  Island  21  (131)  about  noon,  October  1.  Dredging 
was  begun  at  10.35  a.  m.,  October  2,  and  complete*!  at  noon,  October  4.  The  results 
obtained  were  quite  satisfactory,  as  there  was  a  well-defined  channel  18  feet  in 
depth,  and  this  remained  the  channel  until  the  low  stage  in  December. 

The  dredge  went  to  the  head  of  Island  21  October  5  and  waited  for  a  lower  stage 
until  the  9th,  when  dredging  was  bep:un  with  a  single  crew.  The  work  was  com- 
pleted on  the  14th  and  the  dredge  again  went  to  the  bank  to  await  a  lower  stage,  as 
there  was  then  a  good  17-foot  channel. 

The  dre<ige  went  to  Bixby's  towhead  (83),  arriving  October  26.  Dredging  was 
l)egun  on  the  28th  and  continued  without  serious  interruption  until  the  31st,  when 
one  day  was  lost  in  repairing  broken  condenser  valves  and  clemming  boilers.  Dredg- 
ing was  resumed  at  7  a.  m.  November  2  and  continued  until  November  6,  when 
boilers  were  again  cleaned.  Dredging  was  resumed  November  8  and  was  completed 
on  the  10th.  There  was  then  a  well-defined  channel  15  feet  in  depth.  Dredging 
was  resumed  at  the  same  point  November  22  and  continued  without  interrui)tion 
until  the  24th.  There  was  then  a  good  15-foot  channel  and  no  further  dredging  was 
done  at  this  point.     The  least  water  during  the  season  was  HJ  feet. 

The  dredge  moved  to  Hathaway  Crossing  (103)  November  24  and  began  dredging 
on  the  25th,  completing  it  on  the  2(>th.  There  was  then  a  good  15-foot  steamboat 
channel  and  no  mrther  dredging  was  done  at  this  point.  The  least  depth  reached 
on  this  crossing  during  the  season  was  9  feet.  The  dredge  was  sent  to  the  fleet, 
arriving  there  November  28. 

She  again  left  the  fleet  upstream  December  11,  assisted  by  the  steamer  Wynoka. 
On  the  13th  the  coal  barge  in  tow,  containing  alx)ut  13,000  bushels  of  coal,  struck  a 
snag  near  Craigheads  Point  and  was  sunk.  The  dredge  proceeded  to  New  Haven, 
but,  on  account  of  lack  of  coal,  was  not  able  to  do  any  dredging  until  the  18th.  Work 
was  continue(i,  with  numerous  delays  due  to  very  stormy  weather,  until  December  20, 
when  work  was  discontinued,  and  the  dre<lge  moved  to  Gold  Dust  Crossing  (158), 
where  she  ran  aground.  She  was  released  by  aid  of  the  steamer  Search  on  the  21st 
and  began  dredging  at  9  p.  m.  of  the  same  day.  Work  continued  without  serious 
interruption  until  the  23(1,  when  it  was  completed,  and  there  was  a  good  12-foot 
channel  over  the  crossing. 

The  dredge  left  upstream  at  12.30  p.  m.  December  23  and  reached  the  foot  of 
Island  21  on  the  24th,  and  began  dredging  at  1.40  p.  m.  of  the  same  day.  Dredging 
was  continued  until  3.30  p.  m.  of  the  25th,  when  the  starboard  boiler  was  bagged. 
This  was  repaired  on  the  28th,  and  as  the  river  was  rising  and  there  was  12  feet  in 
the  crossing,  the  dredge  was  taken  to  New  Haven  December  29.  Dredging  began  on 
the  same  day  and  continued  until  the  31st,  when  she  was  taken  to  the  fleet  and  laid 
up.     There  was  then  13i  feet  in  the  crossing. 
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SURVEYS. 

Three  survey  parties  were  put  into  the  Held  in  connection  with  drec^ing  operations, 
as  has  been  the  custom  for  several  years.  One  party  covered  that  portion  of  the  river 
between  New  Madrid  (70)  and  Cottonwood  Point  (123),  the  second  from  Cottonwood 
Point  to  Island  34  (178),  and  the  third  covered  the  river  between  Memphis  (230)  and 
Ashley  Point  (274).  Fifty-five  surveys  of  troublesome  bars  were  made  during  the 
season. 

INSPBCTION. 

The  steamer  Search  was  used  during  the  season  as  an  inspection  boat,  and  the  office 
of  tlie  superintendent  of  dredging  operations  was  maintained  on  her  during  the  dredg- 
ing season.  The  boat  was  constantly  patrolling  the  river  with  a  double  crew  for  the 
purpose  of  not  only  keeping  the  superintendent  fully  informed  of  the  condition  of 
the  river,  but  to  also  exercise  jjeneral  supervision  over  the  operations  of  the  drec^es 
and  survey  parties.  All  supplies  for  the  field  i^rties  were  carried  from  Memphis  on 
this  boat. 

The  expense  charged  to  "Inspection "  on  the  table  showing  distribution  of  expend- 
itures includes  all  the  cost  of  administration,  clerical  expenses,  including  salaries, 
as  well  as  the  cost  of  operating  the  boat. 

The  steamer  Patrol  was  used  for  one  round  trip  from  Memphis  to  Point  Pleasant 

Round  trips  as  follows  were  made  from  Memphis  to — 

Cairo 1 

Medleys 1 

New  Madrid 5 

Darnells  Point 14 

Hathaway 3 

Carut  hers  vi  lie 1 

Gold  Dust 2 

Peters  Crossing 10 

Graves  Bayou 1 

Choctaw  Bend 1 

Greenville 1 

Total 40 

A  table  is  appended  showing  channel  depths  as  observed  on  these  various  tripe. 
The  following  tables  are  also  submitted:  Distribution  of  expenditures  for  the  entire 
year;  distribution  of  time  of  dredges  during  low-water  season. 
Respectfully  submitted. 

F.  B.  Maltby. 

Assistant  Engineer^ 
Superintendent  of  Dredging  Operations. 
Capt.  Wm.  B.  Ladue, 

Corps  of  Engineers,  U.  S.  Army, 

Secretary  Mississippi  River  Commission. 
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Appendix  1  D. 

REPORT  OP  ASSISTANT  ENGINEER  F.  B.  MALTBY  ON   EFFICIENCY  TESTS  OF   HTDRAUUC 

DREDGES,  SUPPLEMENTAL  TO  REPORT  OF  1903. 

Memphis,  Tenn.,  Aprils?,  1904, 

Captain:  My  last  annual  report  was  accompanied  by  a  special  report  covering 
certain  tests  of  the  efficiency  of  the  machinery  on  the  dredp:es  under  consideratioD. 
Since  that  time  some  additional  tests  have  been  made,  the  results  of  which  are  sub- 
mitted, as  follows: 

EFFICIENCIES    OF   A   CENTRIFUGAL    PUMP    HAVING    A    RUNNER   WITH   A   VARYING    NUMBER 

OF  BLADES. 

The  main  sand  pump  on  the  dredge  Zeto,  when  tested  in  1902,  had  a  runner  with 
five  blades.  To  determine  the  effect  of  the  number  of  blades,  tests  were  made  on 
May  22,  1903,  with  a  runner  having  seven  blades,  and  on  July  21  with  one  having 
three  blades. 

The  outside  diameter  at  the  tip,  the  diameter  at  the  inside  shoulder  of  the  blades, 
and  the  degree  of  curvature  of  the  face  of  the  blades,  as  well  as  the  amount  of 
clearance  between  the  runner  and  pump  casing,  were  practically  the  same  in  each 
case;  conditions  of  operation  were  as  nearly  the  same  during  each  test  as  it  was 
practicable  to  make  them.  The  instruments  used  and  methods  employed  in  making 
observations  were  the  same  as  described  in  my  previous  report. 

A  table  of  data  and  results  is  submitted  herewith. 

In  the  mean  results  for  each  runner  it  will  be  noted  that  certain  observations  have 
been  omitted.  This  was  done  not  through  any  lack  of  confidence  in  the  accuracy  of 
results,  but  because  they  covered  speeds  widely  different  from  those  observed  with 
the  other  runners. 

The  mean  efficiencies  of  engine  and  pump  with  runners  having  three,  five,  and 
seven  blades  are  71.6,  72.1,  and  73.1  per  cent,  respectively,  a  total  difference  of  only 
about  1 J  per  cent. 

From  tnese  results  it  appears  that,  considering  mechanical  efficiency  only,  the 
number  of  blades  has  very  little  effect. 

The  capacity  or  total  amount  of  work  done  with  the  different  runners  varies  to  a 
greater  extent,  being  231,475  foot-pounds  per  second  with  three  blades,  282,589  and 
288,518  with  five  and  seven  blades,  respectively,  or  the  runner  with  A\e  blades  did 
22  per  cent  and  the  one  with  seven  blades  did  24  per  cent  more  work  than  the  three- 
bladed  runner. 

On  October  23,  1903,  capacity  and  efficiency  tests  of  one  of  the  centrifugal  sand 
pumps  on  the  Beta  were  made,  and  on  the  24th  a  test  of  two  of  her  boilers  was  made; 
and  on  October  28  tests  were  made  with  the  pump  on  the  /oto,  the  runner  of  which 
had  been  converted  into  one  of  the  inclosed  type,  but  othewise  remaining  the  same 
since  the  tests  were  made  in  1902. 

Certain  errors  were  discovered  in  the  table  of  results  with' the  lotahs  pump  in  1902, 
and  a  table  is  submitted  herewith  showing  data  and  results  with  the  Beia*8  pump 
and  with  the  one  on  the  Iota  with  an  open  and  shrouded  runner. 

The  Beta^s  efficiency  at  ordinary  speeds  of  operation  is  only  about  55  per  cent,  not 
quite  as  good  as  the  Delta.  I  know  of  no  reason  for  this  except  that  it  is  due  to  the 
type  of  pump.  The  clearance  between  the  runner  and  the  casing  is  slightly  more 
than  on  some  of  the  other  pumps,  but  I  do  not  believe  that  it  is  enough  more  to 
account  for  all  the  differences  in  efficiency. 

The  table  also  shows  the  additional  efficiency,  and  especially  the  capacity,  obtained 
by  putting  the  shrouded  runner  on  the  Iota.  The  efficiency  of  the  engine  and  pump 
at  168  revolutions  per  minute  is  about  76  per  cent,  which  is  the  highest  efficiency  we 
have  yet  obtained,  and  is  over  10  per  cent  greater  than  that  obtained  with  the  open 
runner.  The  average  amount  of  work  done  is  341,500  foot-pounds  per  second,  as 
against  310,800  with  the  open  runner  at  the  same  speed,  an  increase  of^  nearly  10  per 
cent. 

In  this  connection  attention  is  invited  to  the  table,  and  especially  in  reference  to 
the  capacity  of  the  pumps  at  different  speeds.  A  diagram  is  inclosed  showinff  graph- 
ically the  work  done  by  each  dred^  in  thousands  of  foot-pounds  per  second  oy  each 
pump  at  varying  peripheral  velocities.  In  every  case  it  will  be  noted  that  the  capa- 
city of  the  pump  increases  to  a  very  marked  decree  to  the  maximum  speed,  with  no 
indication  that  the  speed  for  maximum  capacity  has  been  reached  on  any  pump. 
The  efficiencies  at  varying  speeds  are  also  plotted  on  the  same  sheet  and  show  very 
little  difference  at  different  speeds.    Generally  speaking,  the  efficiencies  are  slightly 
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lower  at  the  higher  speeds,  except  on  the  Betaj  where  the  efficiency  seems  to  increase 
slightly  with  the  speed.    This  is  true  also  on  the  Iota. 

In  the  whole  series  of  experiments,  leaving  out  only  the  Beta  and  Deltaf  whose 
efficiencies  are  so  much  lower  than  the  others  as  to  be  very  marked,  the  whole 
range  of  speed  from  42  to  55  feet^per  second,  or  30  per  cent  increase,  has  been  fol- 
lowed by  an  extreme  ran^  of  efficiency  of  from  about  63  per  cent  to  75  per  cent, 
while  the  range  in  capacities  is  over  200  per  cent  of  the  lowest.  Evidently,  then, 
regarding  mechanical  efficiency  alone,  si)eed,  within  reasonable  limits,  maxes  very 
little  diSerence;  but  to  obtain  the  maximum  output  from  the  plant  the  pumps 
should  be  run  at  as  high  a  speed  as  is  practicable. 

BOILEB  TESTS. 

The  results  of  the  boiler  tests  on  the  Beta,  which  has  Heine  water-tube  boilers, 
show  an  efficiency  of  9.15  pounds  of  water  evaporated  per  pound  of  combustible,  as 
against  9.34  pounds  with  those  on  the  Delta,  which  are  oi  the  same  type.  This  differ- 
ence is  so  small  that  it  is  believed  that  the  mean  of  9.25  pounds  represents  very  accu- 
rately the  efficiency  of  this  class  of  boilers.  As  pointea  out  in  my  previous  report, 
the  mean  efficiency  of  36  boilers  of  the  Mississippi  River  type  was  9. 1  pounds  of  water 
evaporated  into  dry  steam  from  and  at  212  degrees  per  pound  of  combustible,  and, 
therefore,  for  our  use  certainly  there  is  no  economy  m  the  water-tube  boilers. 
Respectfully  submitted. 

F.  B.  Maltby, 
Assigtant  Engineer,  Superintendent  Dredging  Operations, 
Capt.  Wm.  B.  Ladue, 

Corps  of  Engineers,  U,  S,  A., 

Secretary  Mississippi  River  Commission^ 
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Appendix  1  E. 

SPECIFICATIONS   FOR  THE  CONSTRUCTION   OF  SELF-PROPELLINQ  HYDRAULIC  DREDQB  B.    M. 

HARROD   FOR  THE  MISSISSIPPI   RIVER  COMMISSION. 

DETAILED   SPECIFICATIONS. 

52.  Description. — This  dredge  is  desired  to  have  a  single  sand-pumping  outfit, 
and  also  to  be  self-propelling.  The  hull  will  be  of  steel  throughout,  with  gimrds  ex- 
tending to  the  outside  of  wheelhouses,  and  a  well  or  opening  at  the  bow  in  which 
the  suction  head  is  located.  There  will  be  a  bridge  or  towing  head  across  the  forward 
end  of  well,  and  sheer  legs  will  be  provided  on  each  side  of  the  well  for  handling  and 
setting  the  hydraulic  piles.  The  pumping  machinery  will  consist  of  a  36-inch  cen- 
trifugal pump,  driven  Dy  a  pair  of  horizontal  tandem  compound  engines.  The  sand 
agitator  will  be  of  the  water  jet  type,  supplied  with  water  at  about  20  pounds  pres- 
sure, from  a  20-inch  centrifugal  pump,  driven  by  a  vertical  compound  engine.  The 
feeding  into  cut  will  be  done  by  wire  rope  haulage  and  the  dreage  will  h^  operated 
both  up  and  down  stream,  the  suction  head  being  of  special  constniction  for  this  pur- 
pose. The  propelling  enghies  will  be  of  the  horizontal  cross-compound  type  and  will 
be  coupled  to  the  paddle  wheels  by  spur  gearing  of  about  5  to  1  ratio.  All  engines, 
as  far  as  practicable,  will  be  condensing,  and  the  condenser  will  be  of  the  ormnary 
marine  surface  type  with  independent  air  and  circulating  pumps.  The  steam  plant 
will  consist  of  nine  Mississippi  River  5-flued  boilers,  arranged  in  three  batteries.  The 
dredge  will  be  fitted  with  auxiliary  machinery  for  electric  lighting,  ice  making  and 
refrigeration,  and  with  steam  capstans,  steam-steering  gear,  small  machine  shop,  and 
sundry  steam  pumps;  and  will  be  outfitted  in  accordance  with  the  requirements  of 
the  Board  of  Supervising  Inspectors  of  Steam  Vessels. 

The  pipe  line  will  consist  of  five  sections  of  36-inch  pipe,  each  section  to  be  100 
feet  long,  and  to  be  carried  on  two  pontons  and  all  coupled  together  by  means  of  ball 
and  socket  joints. 

53.  Dramngs. — The  drawings  furnished  by  the  United  States  are  those  prepared 
in  the  office  of  the  secretarv  of  the  Mississippi  River  Commission,  and  are  inaexed 
and  catalogued  as  yi^,  witn  numbers  and  titles  as  follows: 

No.  1,  longitudinal  section;  No.  2,  main-deck  plan;  No.  3,  cabin-deck  plan;  No.  4, 
cross  section  at  engine  room;  No.  6,  cross  section  at  boiler  room;  No.  6,  hull,  plan 
and  section;  No.  7,  details  of  hull;  No.  8,  main  sand  pump;  No.  9,  suction  h^ids; 
No.  10,  radial  joints;  No.  11,  hoisting  frame  and  pile  derricks;  No.  12,  cable-hauling 
winches;  No.  13,  hoisting  winch;  No.  14,  steam  spud-lift  and  hydraulic  piles;  No.  15, 
ponton  pipe  line;  No.  16,  end  elevations;  No.  17,  lines  of  hull.  These  drawings  are 
general  m  character  with  the  exception  of  a  few  details  and  sheets  8,  9,  10,  and  15, 
which  are  full  detailed  drawings  of^the  parts  represented.  It  is  the  intention  to  give 
the  contractor  such  freedom  ofdesign  in  matters  of  detail  as  will  permit  of  the  use  of 
existing  patterns  and  his  ordinarv  methods  of  shop  practice,  provided  they  are  suit- 
able for  tne  purposes  intended,  that  they  fully  meet  the  spirit  and  intention  of  these 
specifications,  that  they  comply  with  conditions  clearly  denned,  and  have  the  approval 
and  sanction  of  the  engineer  officer  in  chaige. 

HULL. 

54.  Dimermons, — Length  between  perpendiculars,  210  feet;  beam  molded,  44  feet; 
total  width  over  guards,  79  feet;  depth  molded,  8  feet  6  inches;  depth  at  center  line, 
9  feet  3  inches;  width  at  bow  molded,  44  feet;  width  at  stem  molded,  34  feet;  length 
of  suction  well,  35  feet;  width  of  well  at  forward  end,  33  feet;  width  of  well  at  after 
end,  22  feet. 

55.  Framing. — The  hull  will  be  framed  transversely  and  will  be  stiffened  by  four 
longitudinal  and  six  transverse  bulkheads.  The  knuckles  will  have  a  radius  of  36 
inches,  modified  at  the  bow  and  stem  as  required  to  suit  the  lines.  The  floors,  from 
27  to  104,  inclusive,  will  be  of  5  by  f  inch  Z-bars,  38  feet  long  in  the  full  body, 
diminishing  toward  the  stem  as  required.  The  frames  will  be  of  4  by  3  by  f  inch 
angle  bar,  overlapping  the  floors  not  less  than  2  feet.  Forward  of  27  the  frames  in 
the  wings  will  be  of  the  same  scantling,  will  butt  on  the  center  line  and  be  secured 
by  reverse  clips  of  3  by  3  by  f  inch  angles  about  3  feet  long.  The  rake  forward  of 
27  will  be  framed  longitudinally  with  4  by  3  by  i  inch  angles  and  f-inch  gusset 
plates  where  they  can  be  applied  without  mterfering  with  the  radial  joints.  The 
frame  sjxacing  will  be  24  incnes  throughout. 

56.  Deck  beams. — All  deck  beams  will  be  of  6  by  f  inch  Z-bars,  spaced  one  to 
each  frame  except  where  otherwise  indicated  on  the  drawing.    Each  oeam  will  be 
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attatrhed  to  its  frame  by  ,';.-inch  guaset  plates  18  by  20  inches,  except  where  extra 
stiffening  is  required,  when  they  will  l)v  i  inch  in  thickness,  flanged  on  the  free  edge, 
and  of  the  size  indicated  on  the  drawings. 

57.  Trcnm-irse  hulkhemh. — These  will  be  located  on  frames  19,  32,  47,  64,  75,  and 
88,  respectively.  Thev  will  be  framed  with  single  4  by  3  by  \  inch  angles  at  bot- 
tom and  sides,  and  with  double  3  bv  3  by  §  inch  angles  at  top.  The  bulkheaJm 
will  \)Q  of  10.2  pound  plate  with  double  riveted  lap  joints  and  stinened  with  vertical 
bars  of  3  by  3  by  -,\  inch  angles,  spaced  and  arranged  as  shown  on  the  drawinpt. 
All  transverse  liulkheads  must  be  made  water-tight,  and  where  bulkheads  are  fier- 
forate<l  for  pipes  or  other  (connections,  suitable  flanges  or  packing  boxes  must  be  pro- 
vided to  insure  the  water-tightness  of  the  bulkheads  at  all  such  places. 

58.  IxihtjUndinal  bu/kheafh  and  trusites. — The  si<ie  plating  of  well  will  be  continued 
to  bulkhead  32,  where  it  will  join  the  outboard  longitudinal  bulkheads  which  extend 
aft  to  the  transom.  These  bulkheads  will  be  of  12.75  pound  plate  as  far  aft  as  bulk- 
head 88;  the  remainder  will  be  of  10.2  i)ound  plate.  These  bulkhe&ds  will  ha^'e 
double  3  by  3  by  j  inch  angles  both  top  and  bottom,  and  will  be  riveted  to  every 
floor  and  deck  beam  at  each  crossing;  in  addition  to  which  fastening  there  will  be  a 
clip  of  3  ])y  3  by  i  inch  angle  also  riveted  to  every  floor  and  deck  mam.  The  lon- 
gitudinal bulkheads  will  be  connecteil  to  the  transverse  bulkheads  by  double  3  by  3 
by  I  inch  angles  and  also  by  horizontal  giLssets  of  y\-inch  plate  with  3  by  3  by  { 
inch  angle  clips.  The  bulkheads  will  be  stiffene<l  with  vertical  bars  of  3  by  3  by 
y\  inch  angles,  spaced  and  arranged  as  shown  on  the  drawings  or  as  special  require- 
ments of  construction  may  re<iuire.  The  inlxmrd  longitudinal  bulkheads,  or  tru»iefl 
will  be  full  i>lated  l>etween  end  of  well  and  bulkhead  47,  the  remaining  part  bein^ 
of  latticed  construction.  The  forward  ends  will  l)e  built  of  the  same  scantling  and 
in  sul)stantially  the  same  manner  as  de8cri]>ed  above  for  the  outboard  bulkheads, 
but  subject  to  special  treatment  for  engine  foundations  or  other  interferences.  The 
after  or  latticed  parts  will  be  worked  in  Vx^tween  the  transverse  bulkheads,  and  will 
be  attached  thereto  by  l)oth  vertical  an<l  horizontal  gussets  and  clips  similar  to  those 
described  for  the  bulkheads.  The  top  and  l)otioni  chords  will  consist  of  two  3  by  3 
by  i  inch  angle  bars  and  a  ,^,-inch  ])late  11  inches  wide,  and  the  lattice  bars  will 
be  of  3  by  3  by  /^  inch  angles,  made  in  double  panels,  with  three  rivets  in  each 
landing  and  riveted  together  at  the  crossings  with  a  yV-inch  fllling  washer  between. 

From  frame  27  to  bulkhead  H8,  intercostal  Z-bars  will  be  fitted  between  the  longi- 
tudinal bulkheads  and  the  skin  and  deck  plating.  These  intercostals  will  be  17 
inches  long,  of  the  same  scantling  as  the  flcx>r  and  deck  l)eam8,  and  secured  by  four 
rivets  in  each  flange.  Forward  of  27  these  intercostals  will  be  continnc^d  under  the 
deck  to  the  well,  and  aft  of  88  they  will  be  placed  where  required  for  the  proper 
strengthening  of  the  deck  to  support  the  machinerv. 

69.  Gunual^^s. — The  gunwales  will  be  of  4  by  4  by  /,y  inch  angle,  running  on  the 
inside  of  plating. 

60.  flutl  plating. — The  plating  of  hull  will  be  of  12.75-pound  plate,  except  the 
sheer  strake  from  frame  26  to  frame  80,  which  will  l^e  of  15.3-pound  plate.  The 
ruling  length  of  plates  will  l)e  18  feet.  The  knuckle  will  have  a  radius  of  86  inches. 
The  bottom  will  be  in  11  strakes  and  the  sides  in  2  strakes,  all  as  shown  in  cross  sec- 
tions on  drawings  4  and  5.  All  longitudinal  seams  will  be  lapped  and  sinele  riveted, 
and  all  girth  seams  will  \w  butted,  with  single  straps  double  riveted.  All  butts  will 
be  plan&  an<l  titttKl  close,  metal  to  metal;  imtt  strai)s  to  be  i  inch  thick  for  ^jpinch 
plates  an<l  j^j^  inch  thick  for  8-inch  plates.  The  longitudinal  seams  will  be  made  bv 
creiLsing  the  edge  of  one  plate  to  a  ctej>th  e<}ual  to  the  thickness  of  the  plate  to  which 
it  is  joimnl,  as  shown  in  the  full-size  section  c»n  drawing  4;  all  plates  will  then  be  in 
close  contact  with  the  frames,  and  lillci-s  will  not  be  re<iuinMl.  The  creasing  must 
l>e  done  in  a  first-class  and  mechanical  manner,  anil  without  heating  of  plates. 

The  bow  plate  at  after  end  of  well  will  he  S  inch  in  thickness,  and  if  made  in 
pieces  wnll  lx»  riveted  together  with  double  butt  straps  double  riveted.  The  lower 
edge  nmst  be  accurately  flanged,  as  shown,  to  n'ceive  the  rake  plates  below  the  line 
of  the  railial  joints.  The  connection  l>etween  the  rake  i)lates  and  sides  of  well  will 
l)e  made  with  5  by  5  by  J  inch  angles  double  rivete<l  to  each. 

61.  Deck  plating. — The  deck  will  Ix?  of  12.75-pound  plate  throughout,  and  will  be 
in  13  strakes,  the  ruling  length  of  plates  to  Ik?  IS  feet.  The  deck  plates  will  project 
2J  inchi?s  lx»yond  the  gunwale  from  frame  12  to  the  forward  whet4  beam  and  from 
the  after  wheel  1)eam  to  the  trans<jm.  The  longitu^linal  seams  will  be  lapped  and 
single  rivettKl,  the  midline  strake  being  an  outside  strake  and  the  other  strmkee 
lapi)ing  right  and  left  from  the  center.  Parallel  tillers  will  l)c  placed  under  the  mid- 
line strake,  and  taper  fillers  reaching  beyond  the  first  rivet  from  the  lap,  under  all 
other  strakes.  The  cross  seams  will  l)e  hutted,  with  single  straps,  double  ri^'eted; 
all  butts  to  be  planed  and  fitted  close,  metal  to  metal.    Butt  straps  will  be  i-inch  in 
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thickness.  The  crown  of  deck  must  be  made  strictly  in  accordance  with  the  draw- 
ings, in  order  that  complete  drainage  may  be  insured,  and  all  plates  used  for  the 
deck  must  be  rerolled  until  all  buckles  and  irregularities  are  removed  and  the  plates 
are  made  perfectly  straight. 

62.  Guards  and  nosing. — The  guards  will  spring  from  frame  12  and  will  run  aft  to 
transom.  The  outriggers  will  have  top  chords  4  oy  2i  inch  by  7.3  pound  T  bars  and 
bottom  chords  of  2 J  by  2 J  by  f*,-  inch  angles,  connected  by  vertical  struts  of  2  by  2 
by  l-inch  angles  flattened  at  the  ends  to  take  two  rivets,  as  shown  on  drawing  7. 
The  outriggers  wilF  be  attached  to  hull  and  guard  rim  at  every  second  frame  by  J- 
in(!h  gupset  plates  an<l  clips,  as  shown  on  drawing.  On  the  bottom  edge  of  out- 
riggers there  will  be  riveted  a  continuous  tie  bar  3  b v  f  inch.  The  guard  rim  will 
be  of  12-inch  by  20.5-pound  channels,  to  the  outboartl  face  of  which  will  be  riveted 
the  steel  nosing.  This  nosing  will  be  of  corrugated  plate  12^^  by  2}  by  f  inch  Car- 
negie's section  M  33.  The  terminating  ends  shall  be  neatly  worked  to  a  semicircle 
and  the  whole  substantially  riveted  to  the  guard  rim  with  countersunk  rivets  flush 
on  the  outside. 

The  decking  of  guards  will  be  of  7.65-pound  plate,  the  plates  to  be  laid  transversely 
and  butt  jointed  on  the  center  of  each  outrigger;  the  inboard  edges  will  be  riveted 
to  the  underside  of  the  projecting  deck  plates,  and  the  outboard  edges  to  the  guard 
rim.  The  butt  joints  will  be  planed  and  fitted  close,  metal  to  metal,  and  all  seams 
will  l3e  single  riveted.  All  plates  used  for  this  decking  must  be  rerolled  until  all 
buckles  and  irregularities  are  removed  and  the  plates  are  made  ixjrfectly  straight. 

03.  Limbers  and  deck  scuppers. — Limber  holes  f-inch  wide  and  2i  incnes  long  will 
l)e  cut  in  floor  beams  as  near  the  bottom  flange  as  possible,  and  also  in  all  places 
throughout  the  vessel  where  water  can  accumulate.  The  guards  will  be  provided 
with  drain  scuppers  of  the  form  and  size  shown  on  drawing  4  and  placed  where 
indicated  on  the  drawings,  or  in  such  other  places  as  may  be  deemed  necessary. 

64.  Riveting,  etc. — All  rivets  will  be  of  soft  steel,  |-inch  in  diameter  in  general 
throughout  the  hull,  except  where  otherwise  specified  or  noted  on  drawings,  or  the 
nature  of  the  work  requires  a  different  size.  The  rivets  in  seams  and  butts  of  outside 
plating  will  be  spaced  not  more  than  2i  inches  apart  center  to  center,  and  rivets  of 
mside  water-tight  work  will  be  spaced  not  more  than  2}  inches  centers.  All  double 
riveting  in  hull  will  be  chain  fashion  except  where  otherwise  indicated  on  drawings. 
The  distance  between  rows  for  double  riveting  and  |-inch  rivets  will  be  not  less  than 
1 1  inches;  no  rivet  to  be  nearer  to  the  seam,  butt,  or  edge  of  plate  or  angle  bar  than 
its  own  diameter.  The  spacing  of  rivets  in  beam  knees  will  be  from  2}  to  3J  inches, 
but  no  beam  knee  will  be  secured  with  leas  than  four  rivets  on  each  fastening. 
Rivets  for  securing  outside  plating  to  fl'X)rs  and  frames,  stiffening  angles  to  bulk- 
heads, and  for  all  work  where  angle  bars  do  not  require  to  be  calked,  will  be  spaced 
not  more  than  5  inches  centers.  Heavy  drifting  must  not  be  resorted  to,  and  holes 
not  punched  fair  must  be  reamed  fair  and  a  size  of  rivet  to  fill  the  hole  must  be  used. 
Countersinks  must  be  not  less  in  depth  than  three-fourths  the  thickness  of  the  plate 
or  bar  to  be  countersunk.  Rivets  must  completely  fill  their  holes,  and  the  heads 
must  be  laid  up  in  all  water-tight  work.  Points  of  rivets  on  the  hull  may  be  slightly 
convex,  but  on  the  deck  they  nmst  l>e  chipped  and  made  exactly  flush.  Rivets  not 
filling  their  countersinks  will  be  rejected. 

65.  Wheel  beams,  bridgetrees,  etc. — The  wheel  beams  will  be  built  over  bulkheads  47 
and  64  and  will  project  16  feet  6  inches  from  the  hull.  The  top  and  lx>ttom  chords 
will  be  of  12-inch  by  25-pound  channels  connected  by  f-inch  plates  at  both  inboard 
and  outboard  end.^,  an<l  by  lattice  bracing  in  the  middle.  The  lattice  bars  will  be 
of  2i  by  2 J  by  /^r  inch  angles  laid  diagonally,  and  secured  by  two  rivets  in  each  end. 
The  outer  ends  of  wheel  beams  will  be  sul^tantially  connected  to  the  outboard 
bridgetrees,  which  will  be  built  in  accordance  with  detail  drawing  No.  7.  The  l>ot- 
tom  chords  of  these  bridgetrees  will  be  box  girders  consisting  of  two  12-inch  by  20.5- 
|)Ound  channels  with  j-inch  plate  on  top  and  tie  plates  and  lattice  bars  on  bottom. 
The  top  chords  will  be  straight  for  a  suiucient  distance  to  receive  the  paddle  shaft 
bearing  and  will  then  slope  downward  to  meet  the  top  of  wheel  l)eams.  The  top 
chords  will  be  of  10-inch  by  25-pound  channels;  wel)  plates  |  inch  thick  and  of  the 
hizes  and  forms  shown  on  drawing,  will  be  riveted  to  top  and  bottom  chords,  and  the 
whole  will  be  braced  by  angle  bars  and  brackets,  as  shown.  All  butt  joints  will  be 
made  with  double  straps  J  inch  thick,  double-riveted.  The  inboard  bridgetrees  will 
l>e  box  girders  and  will  spring  from  the  deck,  to  which  they  will  be  secured  by  4  by  4 
by  i  inch  angles.  The  bridgetrees  will  be  in  general  of  the  form  and  dimensions 
indicated  on  drawing  No.  7,  but  mav  be  modifie<l  to  suit  the  requirements  of  the 
engines  supplied  by  the  contractor.  These  bridgetrees  must  be  maae  in  a  thoroughly 
substantial  manner  and  the  workmanship  must  ])e  first  class  in  every  respect.  They 
will  be  securely  connected  to  the  wheel  beams,  have  a  substantial  back  brace,  as 
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shown,  be  finished  with  snap-headed  rivets  on  all  outside  work,  and  have  all  edges 
neatly  dressed.  Sole  plates  of  cast  steel  with  machined  faces  will  be  riveted  to  3ie 
top  chords  to  receive  the  shaft  bearings;  all  sole  plates  to  have  keying  logs  cast  on 
for  the  adjustment  and  securing  of  the  bearines. 

66.  Wheel  and  guard  chains, — The  outer  ends  of  wheel  beams  will  be  sapported  by 
eyebars,  2  inches  diameter,  coupled  at  the  top  end  of  struts  to  tie  bars  of  the  flune 
diameter,  which  will  be  coupled  together  in  the  center  by  2}-ineh  tumbucklea. 
The  struts  will  be  made  of  two  8-inch  by  11.25-pound  channels,  reenforoed  at  the 
ends  and  pin  connected  to  the  wheel  l)eams  as  shown.  The  guaras  will  also  be  sup- 
ported by  chains  at  intervals  shown  on  the  general  plan,  drawing  No.  2.  The  roda 
will  be  H  inches  diameter  with  l}-inch  tumbuckles,  and  the  tie  rods  will  be  2  by 
{  inch  flat  bars  coupled  with  splice  plates  at  the  center,  and  will  rest  on  top  of  the 
stringers.  The  struts  will  be  of  4-inch  extra  strong  pipe  with  cast-steel  ends  tamed 
to  a  driving  fit  for  the  inside  of  pipe,  and  pin  connectea,  as  shown  on  drawing  No.  4. 

67.  Stajichions  and  bracing. — Stanchions  of  6-inch  by  8-pound  channels  will  be 
placed  under  alternate  deck  beams  in  the  wings  at  each  side  of  well;  and  all  other 
stanchions  and  bracing  that  may  be  required  or  found  necessary  for  the  adequate 
support  of  the  machinery  under  either  standing  or  running  conditions  must  be  sup- 
pliM  and  put  in  j)lace  by  the  contractor  to  the  satisfaction  of  the  engineer  officer  m 
charge,  even  though  not  specifically  called  for  by  the  specifications  or  the  drawinga 

68.  Foundatiom  for  machinery. — The  foundations  shown  on  the  drawings  are 
intended  to  be  suggestive  only,  as  they  will  necessarily  be  made  to  conform  to  the 
requirements  of  the  machinery  supplied  by  the  contractor.  They  must  not,  however, 
be  made  of  less  scantling  than  indicated  on  the  drawings,  and  must  be  built  in  all 
respects  to  the  satisfaction  of  the  engineer  officer  in  charge. 

69.  FoHndatio7}s  for  boilers. — The  requisite  beams  for  carrying  the  boilers  will  be 
built  athwart  the  deck,  as  shown  on  drawing  No.  5.  They  must  be  made  to  fit  the 
irregularities  of  the  deck  either  by  suitable  flanging  or  by  properly  tai>ered  fillers, 
and  must  be  adequately  riveted  down.  The  ash  pans  and  troughs  will  be  inde- 
pendent for  each  battery,  the  center  trough  to  discharge  through  an  ash  tube 
extending  from  the  bottom  plating  to  the  deck,  and  made  water-tight  throughout 
The  wing  batteries  will  discharge  on  the  outboard  ends  and  through  the  guards. 
Stanchions  of  8-inch  by  11.25-pound  channel  to  be  placed  under  boiler  beam,  as 
shown  on  drawing  No.  5. 

70.  Discharge  pipe  in  hold. — The  discharge  pipe  will  be  36  inches  inside  diameter 
and  made  of  12.75-pound  plate;  the  courses  will  be  tapered,  all  seams  lapped  and 
single  riveted,  with  heads  countersunk  and  driven  flush  on  the  inside,  and  made 
absolutely  water-tight.  The  pipe  will  pass  freely  through  bulkheads  64,  76,  and  88; 
each  bulkhead  will  be  provided  with  a  flange  riveted  thereto,  and  will  be  run  in  with 
l«Eui  around  the  pipe  to  make  a  bearing  and  a  water-tight  joint.  The  after  end  sec- 
tion of  pipe  will  pai^s  through  the  transom  and  project  4  feet  6  inches  beyond  same, 
and  will  be  secured  in  place  by  a  4  by  3  by  3  inch  angle  ring  riveted  to  both  pipe  and 
transom.  The  dis^^harg^  pi]x^  will  terminate  with  a  ball  similar  in  all  respects  to 
those  useil  for  j)onton  pines  and  shown  on  drawing  No.  15.  The  section  of  pipe  from 
pump  to  bulkhead  47  will  be  removable,  and  is  described  in  paragraph  169. 

71.  Spud  vellj  etc. — This  well  will  be  located  at  12  feet  distance  aft  of  end  of  snetion 
well  and  alongside  of  longitudinal  bulkhead,  which  will  form  one  side  of  the  well. 
The  well  will  be  made  of  12.75-pound  plate  and  3  by  3  by  j  inch  angles.  Heavy 
steel  mouthpieces  will  l)e  riveted  at  top  and  l)ottom,  as  shown  on  drawing  No.  7  and 
in  detail  on  No.  14.  The  deck  must  \ye  amply  strengthened  under  the  top  month- 
piece,  and  provision  must  l)e  made  for  carrying  the  base  plate  for  lifting  cylinder,  as 
shown. 

7^.  Bmv  girder. — A  box  girder  will  Ikj  built  l)etween  the  wings  at  bow  of  dredge; 
this  girder  will  lx>  3t)  inche.v  wide  and  33  inches  deep  at  center,  with  the  same  cam- 
ber as  the  de»ck.  The  top  will  be  of  12.75-pound  plate,  the  sides  of  10.2-pound  plate, 
the  top  angles  3  by  3  by  j  inches,  and  the  bottom  angles  4  by  4  by  -j^  inches;  the 
girder  will  l)e  stiffened  by  9  ties  of  10.2-pound  plate,  flanged  on  the  bottom  edge  and 
connected  by  2j  by  2i  by  ^'r.  inch  angle  clips.  The  girder  will  be  well  secured  to  the 
hull  by  4  by  4  by  fg  inch  clips.  The  top  plate  will  extend  outboard  to  the  gunwale 
of  hull,  forming  a  doubling  plate  on  the  deck,  and  ^5-inch  cover  plates  will  be 
double  riveted  over  the  connections  on  the  forward  face. 

7S,  Deck  fittings.— The  following  fittings  will  l>e  placed  on  deck  in  approximately 
the  positions  shown  on  the  general  plan,  drawing  No.  2.  They  must  be  set  on  stiffen* 
ing  plates,  which  will  l)e  riveted  indei)endently  to  the  deck  and  deck  beams;  and  all 
fittings,  as  far  as  possible  and  where  desirable,  will  bo  secured  by  riveting;  2  stack 
knees,  shown  in  detail  on  drawing  No.  7,  for  bow  girders;  4  similar  stack  knees  lor 
each  side  of  boat,  on  the  guards;  4  large  cast-iron  mooring  bitts,  aboat  11  inehM  in 


MISSISSIPPI   RIVER   COMMISSION.  107 

diameter  and  24  inches  high;  12  smaller  cast-iron  bitts  about  7  inches  in  diameter 
and  16  inches  high;  8  double-sheave  chocks  with  sheaves  about  9  inches  in  diameter 
and  3  inches  wide;  4  cast-iron  cavels  about  3  feet  6  inches  long,  and  such  ring  bolts, 
U  ]x)lts,  or  other  fastenings  as  may  be  required  for  snatch  blocks,  etc.,  and  necessary 
for  the  proper  handling  of  the  dredge  in  all  its  operations. 

74'  Riir  leads  for  having  cables. — Two  pairs  of  fair  leads,  with  sheaves  30  inches  in 
diameter,  for  IJ-inch  diameter  wire  rope,  will  be  placed  on  bow  of  dredge.  The 
sheaves  will  be  bushed  with  bronze.  Guide  plates  will  be  provided,  flush  with  the 
inside  of  groove,  and  also  proper  protection  to  prevent  the  rope  from  jumping  the 
sheaves,  and  strong  crossbar  on  top  to  carry  the  ends  of  spindles. 

75.  Hatches. — All  hatchways  that  are  reouired  to  give  access  to  the  several  com- 
partments of  the  hold  will  be  cut  in  the  deck  as  shown  on  drawings  or  as  may  be 
directed.  They  will  be  provided  with  coaming,  suitable  covers,  gratings  of  wrought- 
iron  bars,  and  iron  ladders,  all  to  the  satisfaction  of  the  engineer  officer  in  charge. 

76.  Rudders. — There  will  be  two  balanced  rudders,  the  stocks  to  be  of  10-inch  tube 
f  inch  thick,  and  the  blades  a  single  plate  f  inch  thick.  The  tubes  will  be  slotted 
for  a  distance  of  42  inches  up  from  the  end,  the  blades  notohed  to  receive  the  tubes 
for  the  remaining  distance  of  9  inches,  and  tubes  and  blades  fastened  together  by 
4  by  4  by  f^  inch  angles,  double  riveted,  as  shown  on  drawing  7.  The  rudder-etock 
bearings  will  be  steel  castings  riveted  to  the  hull  plating  and  having  stuffing  boxes 
at  the  upper  end,  with  cast-iron  packing  glands.  At  the  lower  end  of  bearing  a 
flange  will  be  cast  on,  to  which  the  bustle  plate  will  be  riveteil  as  shown.  On  deck 
there  will  be  bearings  of  ca«t  iron  with  oil  rim  cast  on;  bearing  collars  of  steel,  fitting 
tightly  into  recesses  turned  in  the  heads  of  stocks,  will  l)e  lK)lted  on  in  halves  and 
will  run  on  bronze  friction  rings  of  proper  thickness  to  give  a  minimum  of  clearance 
between  the  rudder  blade  and  bustle  plate.  All  rivets  under  water  will  be  counter- 
sunk and  driven  flush,  and  all  bumpers  and  other  fittings  necessary  must  be  sup- 
plied. The  tillers  will  be  made  as  shown  on  drawing  No.  7,  and  pin  connected  to 
rudder  stocks,  reenforcing  bands  to  be  riveted  on  the  inside  of  stocks  to  give  the 
necessary  amount  of  bearing  surface.  Tiller  tracks,  with  stanchions  for  same,  will 
be  secured  between  the  longitudinal  bulkheads  as  shown. 

77.  Connections  f&r  hoisting  frame  ^  etc. — All  the  deck  fixtures  necessary  for  carrying 
the  several  memoers  of  the  hoisting  frame  and  sheers  will  be  made  m  accordance 
with  details  on  drawing  No.  11,  and  securely  riveted  to  the  deck  in  the  positions  indi- 
cated. Any  extra  strengthening  of  deck  or  deck  beams  that  may  be  required  must 
be  supplied. 

7S.  Traveling  cranes. — ^The  track  beams  for  traveler  will  extend  from  the  bulkhead  at 
the  forward  end  to  the  bulkhead  at  the  after  end  of  the  engine  room.  The  beams  will  he 
carried  on  posts  made  from  two  8-inch  by  11.25-pound  channels  latticed  together,  the 
outboard  cnannel  being  extended  upward  to  carry  the  cross  beams  on  which  the  boiler 
deck  stringers  will  rest,  as  shown  on  drawing  No.  4.  The  tmveler  will  (consist  of  two 
I  beams  of  sufficient  strength  to  carry  the  heaviest  single  piece  that  will  require 
removing  for  overhaulinc:  and  repairs,  and  will  be  fitted  with  hand-chain  traversing 
jzear.  Two  carriages  will  be  provided  to  run  on  the  inside  flanges  of  beams,  each 
fitted  with  shackles  from  whicn  will  l)e  hung  chain  blocks  of  sufficient  power  to  meet 
the  requirements  above  stated.  It  is  contemplated  that  both  tackles  will  be  used  for 
lifting  the  pump  shaft  and  runner,  or  any  otner  heavy  weight  to  which  the  two  can 
l>e  applied.  A  similar  traveler,  but  with  one  carriage  and  of  smaller  capacity,  will 
l>e  built  athwartship  over  the  winches  on  the  forward  deck.  This  will  be  of  sufficient 
strength  to  lift  the  hauling  drum  and  gear  wheel.  All  framing  will  be  efficiently 
braced  in  such  a  manner  as  not  to  interfere  with  the  machinery  or  gangways.  The 
hoiler-deck  beams  will  consist  of  two  6-inch  by  S-j^ound  channels,  oolted  together, 
with  yellow  pine  filling  between,  curved  to  suit  the  crown  of  deck,  trussed  as  indi- 
cated on  the  drawing,  and  connected  to  the  posts  l)y  J-inch  gusset  plates.  Four 
j)()sts  of  6-inch  by  8-pound  channels  will  be  secured  to  the  two  forward  beams  in 
engine  room,  to  whicn  the  comer  posts  of  pilot  house  will  be  bolted. 

79.  Sheer  legs  at  stem. — A  pair  of  sheer  legs  will  be  provided  and  set  up  at  the  stern 
of  the  dredge,  of  ample  strength  and  reach  to  lift  the  short  junction  pipe  which 
makes  the  connection  to  the  pipe  line.  The  legs  will  be  made  from  heavy  pipe,  with 
solid  forged  or  cast  steel  ends,  pin  connected  top  and  bottom.  All  necessary  wire 
rope  guys,  shackles,  ete.,  will  be  provided;  also  extra  shoes  for  setting  sheers  to  each 
side  of  the  central  position. 

80.  Material. — The  hull  will  be  built  entirely  of  steel.  All  plates,  angles,  and 
shapes  will  be  of  medium  steel,  having  an  ultimate  tensile  strength  of  from  60,1)00  to 
68,000  pounds  per  square  inch,  the  elastic  limit  to  be  not  less  than  one-half  the  ulti- 
mate strength  and  the  elongation  to  be  not  less  than  22  per  cent  in  8  inches.  One 
test  piece  for  tensile  strength  and  one  for  bending  will  betaken  from  the  steel  of  each 
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lieat.  For  the  bending  test  the  pieces  must  l^end  cold  180°,  to  a  diameter  equal  to 
the  thickness  of  the  piece  tested,  without  fracture  on  the  outside  of  the  bent  por- 
tion. A  variation  of  more  than  2i  per  cent  above  or  l)elow  the  specified  weights  for 
any  material  will  ]>e  cause  for  its  rejection.  Rivets  will  be  teste^l  cold  by  driving  the 
shank  into  the  head,  under  which  treatment  the  material  shall  be  without  sign  of 
fracture  on  the  outside  edge.  Facilities  must  be  given  to  the  inspectors  by  the  manu- 
facturers and  contractor  for  making  all  tests,  the  cost  of  which,  except  the  salary  and 
traveling  expenses  of  the  inspectors,  will  be  borne  by  the  contractor. 

81.  Testing  of  hulL — The  bottom  of  hull  will  l)e  tested  for  water-tightness  before 
launching,  by  filling  with  water  to  a  depth  of  about  6  inches,  and  all  leaks  and  imper- 
fections then  discovered  will  be  made  good  at  once.  The  testing  must  be  done  under 
the  direction  and  to  the  satisfaction  of  the  engineer  officer  in  charge  or  his  represent- 
ative, and  will  be  extended  to  include  a  test  of  the  water-tight  bulkheads  in  euch  a 
manner  as  may  l>e  considered  expedient  at  the  time  of  testing. 

82.  Cementing  of  hull. — The  rakes  of  vessel  inside,  and  all  phices  where  water  can 
lodge,  will  be  filleil  with  cement  to  a  height  necessary  to  run  the  water  through 
the  limber  holes.  The  gutters  formed  by  the  laps  of  plates  will  be  filled  with  cement 
throughout  the  whole  lx)ttom  of  the  vessel.  The  cement  will  \ye  composed  of  one 
part  of  fine,  clean,  sharp-graineil  river  sand  to  one  part  of  Vx'st  quality  of  Portland 
cement,  thoroughly  mixed  and  neatly  and  carefully  laid.  The  cementing  shall  not 
be  put  in  until  such  time  after  launching  as  the  engmeer  officer  in  charge  will  direct, 
ana  not  until  the  hold  has  been  made  perfectly  clean  and  suitable  for  the  purpose. 

8S.  Draft  marks. — The  draft  of  water  for  4  feet,  5  feet,  and  6  feet  will  be  neatly 
marked  with  a  center  punch  and  painted  in  white.  These  marks  will  be  put  on  each 
side  of  the  hull,  abreast  of  the  heel  of  rakes  both  fore  and  aft,  and  also  on  each  side 
of  the  well. 

UPPER   WORKS. 

84»  Material. — All  lumber  used  in  the  construction  of  the  upper  works  and  in  all 
other  carpenter  work  nnist  be  first  class  in  all  respects,  clear  and  well  seasoned,  free 
from  sap  and  shakes,  cross  grain,  large  or  loose  knots,  or  other  defects  impairing  its 
suitability  for  the  purpose  intended,  properly  milled,  dresse<l  on  sides  and  edges,  and 
must  be  of  the  sizes  specified  after  dressing.  AVhere  oak  is  specified,  nothing  but 
upland  white  oak  will  l>e  accepted. 

85.  Deck  howiea. — These  houses  will  be  substantiallv  of  the  dimensions  and  form 
shown  on  general  plan  No.  2,  but  subject  to  modification  if  found  necessary  by  the 
contractor  in  order  to  accommodate  the  machinery  he  supplies.  The  engine  ix)oni 
will  extend  from  15  feet  aft  of  the  suction  well  to  frame  63,  the  boiler  room  thence 
to  frame  92,  and  tlie  machine  shop  thence  to  frame  99. 

86.  Framing. — A  coaming  of  oak,  5}  inches  wide  and  3}  inches  deep,  wull  be  securely 
bolted  to  the  deck  to  receive  the  stanchions.  This  coaming  will  be  properly  fitted 
over  laps  in  the  deck,  and  will  be  laid  on  a  layer  of  tarred  sheathing  felt  and  made 
thoroughly  water  tight.  The  main  stanchions  of  the  deck  house  will  be  of  oak,  3}  by 
3|  inches,  secured  by  angle  brackets  of  cast  iron,  through  bolted  as  shown  in  detail 
drawing  No.  4  and  spaceil  about  8  feet  apart.  The  intermeiliate  stanchions  will  be 
of  yellow  pine,  IJ  by  3j  inches,  checked  and  nailed  to  coaming  and  spaced  about  24 
inches  apart. 

87.  Clamps. — The  heads  of  stanchions  will  be  secure<l  by  clamps,  the  inside  clamps 
to  be  of  oak  If  by  10  inches  and  the  outside  clamps  of  yellow  pine  1 J  by  12  inches. 
The  inside  clamp  will  ])e  checked  1  inch  into  all  stanchions  and  through  bolted  with 
f-inch  carriage  bolts.     Clamps  will  l)e  in  long  lengths,  with  scarfs  30  inches  long. 

88.  Carlins. — Carlins  for  boiler  deck  will  l>e  of  yellow  ])ine  1 J  by  5J  inches,  spaced 
about  20  inches  apart  and  curved  to  a  crown  of  9  inches  between  hues  22  feet  on  eat*h 
side  of  the  central  line  of  the  boat.  Beyond  these  lines  the  outer  ends  will  \ye  con- 
tinued straight.  The  carlins  may  be  in  three  pieces,  lap-jointed  over  stringers  and 
well  nailed  together.  Carlins  will  rest  on  inside  clamps  and  be  checked  1  inch  into 
the  outside  clamps. 

89.  Stritigers. — The  stringers  will  be  of  yellow  pine  5J  by  9J  inches,  arranged  as 
shown  on  the  drawings  and  lx>lted  to  their  cro8sl>eams,  stanchions,  or  trusses,  as 
required.  They  will  be  of  long  timber,  scarfed  not  less  than  3  feet  and  well  bolted 
together. 

90.  Stanchions  and  trusses. — All  stanchions  for  stringers  other  than  thoee  in  framing 
of  bouses  are  to  be  of  3i-inch  pipe,  secured  at  top  and  bottom  by  cast-iron  flangeu. 
Over  the  boilers  the  boiler-dei'k  stringers  will  be  carried  by  pipe  stanchions  and  angle- 
bar  trusses  in  accordance  with  drawing  No.  5.  The  chimneys  will  be  supported  by 
a  framing  of  6^inch  by  12.25-pound  I  beams,  riveted  together  and  carriea  Dv  boiler- 
deck  stringers  trussed  as  shown  on  drawing.    Any  supplemental  stanchions  toat  may 
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be  found  hecesflary  for  the  proper  support  of  the  ('a])in  or  for  any  other  purJ>o^!e  are 
to  be  provided  by  the  contractor,  whether  in(licate<i  on  the  drawings  or  not. 

91,  BoUer  d^k. — The  deck  will  \ye  laid  with  yellow  pine  ^-inch  thick  by  3}-inch 
face,  ton^ed  and  grooved,  and  l>eaded  on  the  under  side.  Tlie  height  of  boiler  deck 
from  mam  deck  will  be  15  feet  6  inches,  nieafiiiire<l  at  the  center  an<l  at  each  side  of 
hull.  The  guards  will  project  beyond  the  deck  hounes,  as  shown  on  the  drawing, 
and  will  be  finished  with  a  waterway  of  vellow  pine  1 J  by  3:|  inches,  facing  of  oak 
J  by  6  inches,  and  nosing  of  oak  J  by  5  inches.  The  l)oiier  deck  will  be  doubled 
over  the  intermediate  section  of  cabin,  w^hich  contains  the  kitchen,  crew's  mess  room, 
laundry,  etc.  The  second  course  will  be  i  inch  thick  and  3|  inches  wide,  slightly  out- 
gauged,  well  calked  with  cotton,  and  payed  with  thick  white  lead.  All  decking  will 
be  secret  and  double  nailed  and  put  together  with  thick  white  lead  in  the  joints. 

92.  Siding  and  partitions. — All  deck  houses  will  be  sided  with  |-inch  yellow  pine 
3J  inches  wide,  tongued  and  groove^l,  and  beaded  both  sides,  and  will  be  laid  hori- 
zontally, except  at  round  comers,  where  it  will  Ik?  vertical.  A  row  of  transom  sash 
will  be  placed  below  the  clamps,  and  all  doors,  windows,  and  shutters  that  are  indi- 
cated on  the  drawings,  or  that  may  be  required  for  the  proper  lighting  and  convenient 
operating  of  the  dredge,  are  to  be  put  in. 

9S.  SkyliahU. — Two  A  skylights  about  4  feet  wide  and  10  feet  long  will  l)e  built  on 
the  boiler  deck  for  lighting  the  engine  room  l)etween  the  wheelhouses.  The  hatch 
coamings  w^ill  be  15  inches  high  on  the  inlward  side,  and  the  covers  will  be  very 
strongly  framed,  provided  with  water  grooves  and  fitted  with  heavy  brass  hinges, 
quadrants,  lifters,  and  fasteners. 

94'  Bunkers. — The  coal  bunkers  will  l>e  made  as  shown  on  general  drawing  No.  2. 
The  bulkhead  will  be  sided  on  both  sides  and  made  dust-tight;  the  boiler-room  side 
will  be  sheathed  for  a  height  of  6  feet  from  deck  with  IJ-inch  yellow  pine  flooring. 
Gangways  4  feet  6  inches  wide,  from  engine  room  to  guards  abaft  the  wheelhouses, 
w^ill  be  built  on  each  side,  as  indicated  on  drawing. 

95.  Machine  shop. — This  will  be  aft  of  lx)ilers,  of  the  size  and  form  shown,  and  will 
be  built  in  the  same  manner  as  the  engine  room. 

96.  Crew* s  Invtitories. — Lavatories  will  be  provided  at  the  after  part  of  main  deck, 
as  indicated  on  the  drawings,  or  as  may  be  directed  by  the  engineer  officer  in  charge. 

97.  LockerSy  etc. — The  engine  room  and  machine  shop  are  U)  be  amply  provided 
with  lockers,  bolt  boxes,  tool  and  spanner  racks,  vise  bt^nches,  and  other  fixtures 
requisite  for  engine  room  and  ship  stores,  to  the  satisfaction  of  the  engineer  officer 
in  charge.  The  more  imiK)rtant  only  of  the^e  fittings  are  indicated  on  the  drawings, 
but  it  will  be  understood  that  the  vessel  is  to  be  thoroughly  outfitted  in  this  respect. 

98.  Stairways. — There  will  be  two  stairways  on  each  side  of  the  vessel  from  the 
guards  to  the  boiler  deck.  They  will  be  30  inches  wide  between  carriages,  which 
will  be  of  yellow  pine  1}  inches  thick.  The  treads  will  be  of  hardwood  1 J  by  10  inches. 
The  stairs  will  be  braced  and  provided  with  suitable  hand  railing. 

99.  JVfieelhauses. — The  wheelhouses  will  be  built  to  the  dimensions  shown  on  draw- 
ings 4  and  5.  They  will  be  framed  with  stanchions  of  same  scantling  as  usetl  for  the 
engine  house.  Fender  stanchions  of  oak,  8  by  10  inches,  are  to  be  set  at  the  out- 
board corners  of  wheelhouses  and  well  braced.  The  top  of  wheelhou.se  above  boiler 
deck  is  to  be  framed  with  rafters  of  oak  2  by  8  inches  ])olti'd  to  stanchions,  upon 
which  nailing  strips  of  oak  2i  inches  thick  are  to  be  secured,  spaced  24  inches  apart. 
The  outside  sheathing  will  be  similar  to  that  used  for  the  (leek  houses,  and  will  l)e 
doubled  where  necessary  to  make  water-tight  work.  The  forward  and  after  end 
inside  sheathing  will  be  IJ-inch  yellow  pine  flooring  as  far  as  the  boiler  deck.  The 
outboard  face  of  wheelhouse  will  have  a  neat  molding  arountl  the  edge  and  will 
have  the  boiler-deck  facing  and  nosing  continued  fore  and  aft.  A  grille  with  star  or 
other  neat  device  will  be  built  about  the  shaft  center.  All  |-inch  sheathing  will  be 
put  together  with  thick  whxte  lead,  and  flie  whole  of  the  inside  of  the  wheelhousi»8 
will  receive  a  coat  of  hot  tar  thoroughly  applied. 

100.  Swinging  fenders. — All  swinging  fenders  will  be  of  best  quality  white  oak  or 
hickorv,  without  defect  of  any  kind.  The  long  fenders  at  wheelhouses  will  be  8  bv 
10  inches  at  bottom  and  6  by  10  inches  at  top;  the  short  fenders  for  side-stack 
knees  will  be  8  by  10  inches  at  bottom  and  7  by  10  inches  at  toj^,  and  the  fenders 
for  bow-stack  knees  will  l>e  9  by  12  inches  at  bottom  and  7  by  10  mches  at  top.  All 
fenders  will  be  neatly  dressed  and  shaped  and  properly  lashed  in  place. 

CABINS. 

101.  General  description. — ^The  general  arrangement  of  the  cabin  is  shown  on  draw- 
ing No.  3  and  in  the  cross  sections  on  drawings  4  and  5.  At  the  forward  end  will  be 
the  office  and  spare  staterooms,  separated  by  a  passageway  11  feet  wide,  through 
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which  the  spud  anchor  passes.  The  saloon  will  be  38  feet  lon^  and  will  contain 
eight  staterooms,  bathroom,  and  lavatory.  The  intermediate  section  will  be  56J  feet 
long  and  will  contain  kitchen,  storeroom,  crew's  mess  room,  laundry,  linen  closet, 
and  quarters  for  cooks,  waiters,  and  laundress;  also  chimney  hatch  at  the  after  end. 
The  after  section  of  cabins  will  be  43  feet  long  and  will  contain  the  crew*s  quarters 
and  two  bathrooms.  There  will  be  passageways  between  the  several  sections  of  the 
cabin,  but  the  roof  and  the  skylight  will  be  continuous  throughout. 

102.  Dimeimons  and  material. — The  plank  sheers  will  be  of  yellow  pine  I  by  3j 
inches;  cabin  outside  stanchions  of  poplar  1  by  3J  inches;  inside  stanchions  of  poplar 
IJ  by  3  inches;  outside  clamps  of  white  pine  1|  by  8  inches;  inside  clamps  of  white 
pine  11  by  6  inches;  carlins  of  poplar  1 J  by  5  J  inches;  bulkhead  strips  of  poplar  1  by 
2J  inches;  panels  of  poplar  y\  inch  and  margins  of  white  pine  f  by  3  inches;  roof 
facing  of  oak  i  by  5J  inches;  nosing  of  oak  f  by  4  inches;  waterway  of  white  pine 
J  by  3  inches.  The  skylight  clamp  will  \)e  of  white  pine  IJ  by  9  inches;  carlins  of 
poplar  1 J  by  5i  inches;  facing  of  white  pine  4  by  4  inches;  nosing  of  white  pine  i  by 

3  inches,  and  waterway  of  white  pine  1}  by  2  inches. 

103.  Forward  cabin. — The  height  of  cabin  from  the  boiler  deck  will  be  8  feet  6 
inches  on  the  midline  and  8  feet  at  the  sides.  The  carlins  will  be  properly  sawed  to 
a  crown  of  17  inches  in  44  feet  and  sj)aced  about  20  inches  apart,  center  to  center. 
The  skylight  carlins  will  be  crowned  9  inches  in  17  feet  and  spaced  20  inches  apart, 
center  to  center.  All  skylight  carlins  in  forward  cabin  will  be  capped  on  the  under- 
side and  finished  with  neat  moldings  on  the  ceiling.  A  l)ox  cornice  will  extend 
the  full  len^h  of  the  skylight,  neatly  finished  with  suitable  moldings,  and  in  the 
forward  cabm  supported  by  brackets  from  heads  of  pilasters,  which  will  be  placed 
on  each  side  of  all  stateroom  doors. 

All  outside  bulkheads  will  be  built  with  panels  and  margins  in  the  manner  usual 
on  Mississippi  River  steamboats.  All  joiner  work  will  be  done  in  a  thoroughly  good 
and  substantial  manner,  and  neatlv  but  plainly  finished.  At  the  after  end  of  ssdoon 
two  store  closeta  5  feet  wide  and  2 J  feet  aeep  will  be  built,  with  panels  and  mai^ns 
to  match  the  interior  of  cabin,  and  fitted  with  four  tiers  of  shelves  of  poplar  J  inch 
thick  and  ranging  from  14  to  10  inches  in  width. 

104'  Intermediate  section. — The  kitchen  and  storerooms  will  be  built  with  their  stan- 
chions in  line  with  those  of  the  saloon,  and  will  be  of  the  same  width  as  the  skylight 
Abaft  of  the  storerooms  the  house  will  widen  out  to  34  feet,  same  as  the  forward  cabin, 
and  will  extend  aft  19  feet  to  the  chinmey  hatch,  which  will  be  10  feet  on  the  fore 
and  aft  line  and  the  full  width  of  the  house.  The  athwartship  bulkheads  of  chimney 
hatch  and  inside  partitions  will  be  of  white  pine  f  by  'S\  inches,  tongued  and  ^ooved 
and  beaded  on  the  outside,  laid  vertically;  all  the  remaining  parts  of  this  section  will 
be  paneled  same  as  the  forward  cabin.  On  the  starboard  side  of  mess  room  there 
will  be  three  sleeping  rooms,  and  on  the  port  side  will  be  located  the  laundry,  linen 
closet,  and  laundress*  room.  The  kitchen  is  to  be  full^  fitted  with  tables,  racks, 
shelves,  cupboards,  and  drawers,  and  the  storerooms  and  linen  closet  with  all  required 
shelving.  The  crew's  mess  room  will  be  supplied  with  two  tables  12  feet  long  and  3 
feet  wide,  with  pine  frames  and  hard-wood  tops,  and  eight  seats,  6  feet  long,  to  suit 
the  same.  The  laundry  will  have  an  ironing  table,  stand  for  wash  tubs,  shelves,  racks, 
and  hooks  as  required. 

105.  Ice  box. — An  ice  box  or  refrigerator,  about  30  by  50  inches  by  6  feet  high,  will 
be  located  as  shown.  This  must  be  of  first-class  and  approved  construction,  cnarcoal 
filleil,  and  provided  with  drain  pipe,  suitable  galvanizea-iron  or  brass  fittings,  and  will 
be  housed  in  with  }  by  3J  inch  white-pine  partition. 

106.  Hopper. — A  hopper  for  kitchen  refuse  will  be  placed  on  the  starboard  wheel- 
house  siding,  as  shown,  with  hinged  cover  for  same. 

107.  Crew's  cabin. — A  passage wav  5  feet  wide  will  run  between  chimney  hatch  and 
after  cabin,  which  will  be  38  feet  long  and  24  feet  wide  and  will  contain  the  crew's 
quarters.  There  will  be  a  partition  8J  feet  high  running  down  the  center,  made  of 
white  pine  or  poplar,  J  by  3i  inches,  tongued  and  grooved  and  beaded.  The  outside 
bulkheads  will  be  panelecl  same  as  the  forward  cabin.  Abaft  the  cabin  there  will  be 
two  bathrooms,  each  5  by  8  feet,  built  in  a  manner  similar  to  the  remainder  of  cabin. 

lOS.  Skylight. — Over  the  office  and  forward  staterooms  the  skylight  will  be  14  feet 
long,  fore  and  aft,  and  28  feet  wide  athwartship.  From  this  it  will  extend  aft  con- 
tinuously to  the  end  of  crew's  cabin,  with  a  width  of  14  feet,  as  shown  on  dra^^ing8 

4  and  5.  The  carlins  will  have  a  crown  of  9  inches  in  17  feet,  and  the  roof  will  be 
laid  with  white  pine,  I  by  3J  inches,  tongued  and  groove<l  and  beaded  on  the  under- 
side. All  strakes  in  roof  will  be  double  nailed  to  every  carlin,  and  put  together  \inth 
thick  white  lead  in  the  joints.  The  skylight  will  be  provided  with  transom  sash  in 
the  wings  of  forward  end  and  throughout  its  length,  except  at  boiler  hatch,  where 
louver  boards  will  be  substitated.    Bulkheads  will  be  extended  to  the  roof  of  aky- 
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light  at  the  various  divisions  of  the  cabin,  and  will  be  neatly  paneled  in  keeping  with 
the  ^neral  character  of  the  part  with  which  they  are  connected.  Open  stretclies  of 
skylight  not  supported  by  bulkheads  will  have  necessary  stanchions  and  stringers  to 
give  the  requirea  strength. 

109.  Hurricane  deck. — ^Thisdeck  will  be  laid  with  white  pine  J  inch  thick  in  strakes 
3J  inches  wide,  tongued  and  grooved  and  beaded  on  the  underside.  All  strakes  will 
be  put  together  with  thick  white  lead  and  will  be  double  nailed  to  every  carlin  and 
finished  with  the  usual  waterway,  facing  and  nosing  as  called  for  in  paragraph  91. 
Stairway  hatches  will  be  provided  as  called  for. 

110.  Guard  rails. — The  stanchions  for  guard  rails  will  be  of  oak  1 J  by  IJ  inches, 
spaced  6  to  6  feet  apart,  with  one  short  stanchion  of  white  pine  l>etween.  The 
rail  will  be  33  inches  nigh,  with  cap  of  white  pine  J  by  4  inches  with  rounded  edges, 
oak  filling  J  by  1}  inches  on  each  side,  and  two  rails  of  oak  J  by  1}  inches.  The 
stanchions  are  to  fit  tightly  into  malleable-iron  sockets  and  to  be  fastened  bv  screws, 
the  sockets  being  securely  screwed  to  the  deck  after  the  canvas  is  laid.  The  upper 
ends  of  stanchions  will  pass  through  hurritrane  roof,  and  at  a  heij^ht  of  18  inches 
above  same  will  carry  a  rail  of  the  same  construction  as  specified  above  for  the  main 
rail. 

111.  Pilot  house. — The  pilot  house  will  l)e  14  feet  wide  and  12  feet  long  fore  and  aft, 
built  as  shown  on  drawing  4.  The  corner  posts  will  l)e  of  yellow  pine  0  by  6  inches, 
and  will  rest  upon  the  cross  beams  under  the  boiler  deck  and  be  bolted  to  6-inch 
channels  rivetea  to  the  cross  beams  to  receive  them.  The  house  will  be  built  with 
panels  same  as  cabin  and  fitted  with  the  usual  a<ljustable  si^ht  shades  in  front  and 
with  slidin|;  sashes  on  the  other  three  sides.  The  sashes  will  be  18  inches  thick, 
mounted  with  rollers  on  brass  water  tables  and  held  in  place  ])y  oak  guide  strips. 
Approved  sash  fasteners  will  be  provided.  The  floor  will  be  of  yellow  pine  same  as 
used  for  boiler  deck,  joists  of  vetlow  pine  IJ  by  9  J  inches,  carried  on  side  rails  1}  by 
8  inches,  well  secured  to  stanchions.  The  roof  wHl  l)e  of  white  pine  same  as  used  for 
skylight  and  will  be  finished  with  waterway,  facing  and  nosing  as  shown  on  draw- 
ing. The  interior  wifl  be  neatly  finished,  the  walls  below  the  windows  to  be  pan- 
eled, stanchions  above  windows  boxed,  and  carlins  fitted  with  moldings  at  roof  line. 
A  sash  door  30  inches  wide  will  l^e  provided  in  after  side  of  house,  with  suitable  stairs 
and  hand  rail;  also  a  batten  door  underneath  the  floor.  The  pilot  house  will  be  fur- 
nished with  a  steering  wheel  10  feet  in  diauieter,  made  in  the  best  manner,  with 
double  rims  of  cherry,  turned  spokes,  and  barrel  of  locust,  an:l  mounted  in  the  usual 
manner;  tiller  ropes  i  inch  diameter,  with  all  requisite  shea\'es  and  sheave  boxes, 
wheel  brake,  bell  board,  and  such  other  fittings  as  are  hereinafter  specified  will  be 
provided  and  fitted  in  place. 

112.  Doors. — All  doors  will  be  of  first  quality  white  pine.  The  inside  doors  in  for- 
ward staterooms  will  be  24  inches  wide  and  1 J  inches  thick,  with  raised  panels  one 
side;  outside  doors  will  be  24  inches  wide  and  1 J  inches  thick,  upi>er  part  one-lijjht 
sash,  lower  part  raised  panels  one  side;  end  doors  of  saloon  will  be  36  inches  wide 
and  If  inches  thick,  upper  part  four-light  sash  and  lower  part  raised  panels  both 
sides.  In  the  intermecliate  and  after  sections  of  ca,hm  the  doors  will  be  of  the  sizes 
marked  on  the  drawing  and  will  conform  in  style  and  make  to  those  described  above. 
All  staterooms,  office,  and  crew's  sleeping  rooms  will  have  blinds  fitted  to  all  outside 
doors;  blinds  to  be  white  pine  i  inch  thick,  with  stationary  slats,  made  in  pairs  and 
rebated.     The  sash  doors  in  bathrooms  and  water-closets  will  have  lights  of  ground 

flass.  There  will  l>e  eight  sliding  doors  on  main  deck,  located  as  shown  on  drawing 
,  or  as  may  be  hereafter  determined.  These  doors  will  be  in  one  or  two  parts  as  indi- 
cated, substantially  frame<l  of  yellow  pine,  and  sheathe<l  with  same  material  as  used 
for  siding  of  house,  mounted  on  extra  heavy  warehouse  hangers  with  6-inch  wheels 
and  furnished  with  suitable  guides  and  stops,  heavy  rim  locks,  and  flush  door  han- 
dles. The  other  doors  on  main  deck  will  l)e  of  the  sizes  given  on  drawing,  the  large 
doors  to  be  If  inches  in  thickness,  with  sash  in  the  upper  part  and  raised  panels  both 
sides  in  the  lower  part;  the  smaller  doors  to  be  1}  inches  thick  and  of  such  size  and 
make  as  may  be  suited  to  their  locations. 

lis.  Winaoivs  and  transoms. — The  sash  for  windows  in  rooms  on  boiler  deck  will 
be  IJ  inches  thick,  made  to  drop  on  inside  of  bulkheads  and  fitted  with  slides  and 
water  tables,  sash  weights,  pulleys,  cords,  and  fastenings.  The  windows  in  office 
and  forward  staterooms  will  have  outside  blinds,  also  made  to  drop.  The  windows 
on  main  deck  will  be  of  the  sizes  given,  the  sash  to  be  If  inches  thick,  made  to  drop 
on  inside  of  bulkheads  and  fitted  with  slides  and  water  tables,  sash  weights,  pulleys, 
cords,  and  fastenings.  The  sash  for  skylight  and  transoms  in  staterooms  will  be  1 
inch  thick,  those  for  skylights  to  be  hung  at  the  bottom,  opening  outward,  and  those 
for  transoms  to  be  hung  Irom  top,  opening  inward.  The  transom  sash  for  main 
deck  houses  will  be  1  inch  thick,  hung  on  center  pivots.    All  glass  used  throughout 
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tlio  boat  will  be  of  finent  quality,  double  thick  "  Anierican/'  and  flashes  must  in  all 
canefi  Ix*  made  to  take  li|;ht8  of  Htandanl  sizcH  without  rutting. 

114.  Hardwttre. — All  the  hardwari*  fur  thin  drt*<l>rt^  in  to  l)e  first  olaMS,  and  mitft  be 
appnn'iMl  by  the  enj?inoer  ofh(vr  in  chaore  Ix-fon'  iK'inj;  put  on.  All  dourn  nf  niomii  00 
lx>iler  deck  will  l>e  hung  with  brasn  l(K)K>-])in  hutts  of  a  nizt*  pn)|)ortionate  to  the  fdv 
of  door.  All  doors  will  Ik*  fitted  with  riui  lockH  and  white  ])ori'eIain  knohp,  ami 
with  bnu«  hofjkp  of  ship  cabin  jmttern  for  fastening  t)ack.  DrK^r  blinds  will  lie  titt<*<l 
with  extra  ht»avy  brass  nhutter  barn  and  with  bnu«s  hooks  for  fastening*  bark.  The 
doors  on  main  <lerk  will  have  large  Ht4*<*l  hinges  and  rim  loi^ks  with  black  |)orf<elaiii 
knol)fl  of  extra  (juality.  The  tnins(jni  an<I  skylight  sash  will  Ik)  hung:  with  bru< 
hinges  and  have  such  h(x>k8,  buttons,  <*hains,  or  other  fasteners  as  may  Ih»  reuiiirt^l. 
All  hanlware  re<iuire<l  throughout  th«»  vessel  t<»  niake  tlie  siune  complete  and  etncient, 
whether  B[>edfically  mentione<l  in  the  siK»cifi<'ationH  or  not,  nuist  lx»  provided  and 
put  in  plaw  by  the  contractor. 

11/*.  AStairs  and  stfpii. — There  will  1k»  two  stairways  at  the  forward  end  and  two  at 
the  after  end  of  cabins,  from  the  l)oiler  deck  to  the  hurri<'ane  deck.  These  will  I* 
lo<!ate<l  an<l  built  as  shown  on  tlu*  drawings,  treads  to  U'  hanlwcKxl  1 J  by  9  inchff 
with  rist^rs  of  J-inch  [>ine.  Stairwavs  will  1m?  si<led  up  to  hurricane  deck  where 
re<piire<l.  They  will  Im'  i>rovi<le4i  with  neat  and  suitable  handrails  and  also  with 
hateh  doors,  and  railing  around  the  wells  on  roof.  Kight  sets  of  steps  to  skylight 
n)of  willing  pn)vide<l  and  held  in  place  by  ho<»kH  fa^tene^l  to  nosing.  These  steps 
will  \x*  24  inches  wi<le  outside,  with  tn'a<is()f  hardwocNl  U  inches  thick  tenoned  into 
carriagi^. 

116.  Flag  staffn. — Two  flag  staffs  will  1k'  i)rovide<l,  of  .Michigan  pine,  perfectly 
straight,  properlv  Hha]K'<l,and  litttMl  with  sheave  trucks,  cleats,  and  halyanls.  Thie 
forward  staft  will  Ixj  5  bv  5  im-hes  at  butt  an<l  .*»»>  f»*et  long,  the  after  staff  5  by  5 
inches  at  butt  and  30  feet  long,  and  Ixith  will  Ik*  stepjxMl  on  l)oiler  dei'k  and  securely 
strapped  and  IkjUwI  to  nosing. 

117.  RtMtf  and  derk  onrrinq. — The  hurricane  deck,  skylight,  nwtf,  and  pilothouse 
roof  will  l>e  overcnl  with  \\.  W.  Johns-Manville  ('oiiiiwny's  "Standanl**  ashotos 
roofing  or  other  aslx^tos  r<M)fing  of  (Mjual  quality.  This  roofing  will  l)e  c«n*fully 
laid  and  the  <lin.»«'tion8  given  by  the  manufacturers  will  be  exactly  followe<l.  The 
boiler-dtrk  guards  and  i)ass;igi.'W ays  (»utside  r)f  the  cabins  will  U'  <*overed  with  12- 
ounc(»  cotton  duck,  rnitA^l  States  Army  .«tan«ianl,  <»f  a|>provcd  make,  put  on  in  a 
thoroughly  first-class  workmanlike  manner,  well  lappnl  at  e«lges  and  sei^nred  with 
10-ouiKv  tinned  tacks,  laid  on  a  thickne.-s  of  lii-avy  nHilin;:  felt  and  iminted  with 
thn'c  coats  of  jMire  white  lead  LTound  in  pure  boili'd  liiiM-ed  mj]  and  tone<l  to  leail 
c«)l(»r  with  laiiij»black. 

I ts.  ifnsf  itmi  tirr-fmrkif  /•»;/■/•.-<.  —  Hacks  aiid  Iioxch  i^r  lh»*  j»P»pcr  !*towagt»  of  all  fire 
liom' an' to  Ih' provide<l  as  re<]uin  d;  aN«»  ♦>  lire-bucket  nuks,  fur  «>  buckets  ea4*h,  to 
1h'  i)laciMl  on  skylight  roof  as  din'ct«*<l. 

IM.l'MlilN".     \M»   TIVMNC. 

//.'>.  Qunlittj  nf  uuxUri'ih  and  n'(,rhti'tii.-'h'>i>.--  All  lixtiiie?.  arnl  materials  an'  to  ln»  of 
the  iH'St  quality  of  their  re^^jM-ctive  kin«i-.  and  all  \\«»rk  i>  tn  U'  done  in  a  most 
thoronglj,  sanitary,  ami  workmanlike  iiianner.  ti'thetnll  sili-iailiou  of  the  enginevr 
olficer  in  charge;  illu>trations  aii«l  •le'.jTiiiii'in- i»f  all  ilNtun-s  :inil  fittimrs  must  lie 
submitted  for  appnnal  l»efon*any  tixt«ire>  are  put  in. 

IJO.  Lant/nritA. — pjK'h  of  the  fniir  statenniiii^i  will  )»»•  lUi ni-hetl  with  an  enamelt*<l 
iron-<'orner  lavatorv  >\ith  apron,  l»l  irjrhes  lung  "U  -i'li-.  uiih  11  by  14  inch  oval 
luisin,  jiatent  f»vert!i»w  with  ni4'kel-plat«*il  l»ra?->e\iTH«i\\  -trainer.  \Na-tej»lug,  niblier 
st<»i)|H*r,  and  nickel-plated  bni->  >i»ap  ciiii. 

The  (ttficers'  w;L<h  mom  will  be  I'lirni-lied  with  a  ilm-e-^citi-in  enamehnl  in>n  lava- 
tory,each  section  ls]>y'J4  indie*,  with  lL*bv  1"»  iiifji  MvallM-ii!.  pai»n!  •»vcrtlo\\,  fitter! 
with  nickel-plHt***!  bniss  overll«»w  ••tni'm-r.  \\:i'-?e  j'Ihl:  with  r;j»l'fr  **tiip|»or,  12-incli 
enamele<l  l»a«'k,  nickel-]>lateil  bra;-!"  union  -trip-,  nickel  j.l:iti-.i  lir;i«  Miap  cups  and 
in>n  brackets. 

TlKM'n*w*s  quarters  will  Ih*  furnir-1  led  \\  it  h  tw-i  i'»ur— •■••M"n  en.ifinitd  inin  lava- 
tories, «icli  WH'tion  IS  bv  LM  iiiche*.,  witlj  IL'  hy  I.">  ini  li  i'\a!  l';i-in.  Tln-e  lavati»ries 
ti»  1h*  similar  t4)  thos«'  dest'riUil  alN»ve  f«»r  ihi*  •iilii»r.-'  wa-h  r-xiin.  and  pr(ivide«l 
with  similar  fittings. 

The  engine  nxun  on  main  <leck  will  In- inrni'^hed  with  tw.i  cnamele.1  iron-corner 
lavatorit^,  Ifi  inch  sides.  «*ach  haviiij:  11  by  \\  inch  i-xal  ba-in.  patent  ••\erIiow. 
nickel  plate«l  bra.*^  4»vert!ow  stnuner.  wa.'-te  pln«j  with  m'-hcr  -t«'ppiT.  and  nickel- 
plat  tnl  Simp  cup. 

All  the  al>ove  Itasins  willlH*  sujiplieil  with  Ni'.  1  ni.  kel  ).];i;id  Tulii  ?  cm-ks  for 
both  hot  and  cold  water.     The  supply  and  wa.-ii'  pii**-.-  will   In-  ..f  bras-,  in »n  pi|ie 
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size,  88  far  as  the  first  connection  below  the  deck.  No  traps  will  be  required  on  the 
waste  pipes.  All  pipes  passing  through  decks  will  be  fitted  with  deck  plates,  made 
water-tight. 

The  crew's  wash  room  on  main  deck  will  be  furnished  with  a  trough,  15  inches 
wide  artd  8  feet  long,  zinc-lined  and  provided  with  drain  pipe  and  wood  cover,  also 
with  two  hot  and  two  cold  water  pipes  with  self-closing  bibbs. 

1^1.  Bath  tuhs. — Three  5J-foot  iron  white  enameled  bath  tu])s  with  3-inch  roll  rim 
will  be  placed  in  bath  rooms  as  shown  on  plan.  P)ach  tul)  will  be  furnishe<i  with 
one  No.  4i  nickel-plated  Fuller  double  bath  cock,  nickel-plated  brass  supply  nipes, 
and  nickel-plated  connected  waste  and  overflow,  with  nickel-plated  strainer  and  rub- 
ber stopper. 

1^£.  Water  closets. — There  will  be  three  closets  on  boiler  deck  alongside  the  port 
wheelhouse,  fitted  with  No.  2  front  outlet  plain  ])edestal  l)owls,  copf)er-lined  low 
flushing  tanks,  double-cover  seats,  and  all  nttings  nickel  plated.  Seats  and  tanks 
will  be  of  oak  or  birch,  with  plain  round  corners.  The  soil  pines  will  be  connected 
and  will  discharge  through  wheelhouse  l)ulkhead,  with  an  elbow  on  the  outside. 
All  the  drainage  ser\'ice  will  be  of  wrought  pipe  with  scrcwe<l  drainage  fittings. 

The  crew's  closets  on  main  deck  will  be  furnished  with  four  iron  flushing  rim  hop- 
pers, enameled  both  inside  and  outside,  each  furnished  with  oak  scat,  extra  large 
galvanized-iron  flushing  tank  and  all  connections  for  same.  The  tanks  will  ])e  sup- 
plied by  the  deck  pump,  and  overflow  pipes  from  tanks  will  connect  with  each  hopper. 

12S.  Sinks,— ^)ne  iron  white-enameled  sink  40  by  20  inches  for  pantry,  one  30  by 
20  inches  for  kitchen,  and  one  80  by  20  inches  for  laundry,  will  be  furnislicd  and  set 
in  place.  Sinks  will  have  iron  brackets.  Fuller  bibl)S  an<l  galvanized  pi[)e  connec- 
tions for  hot  and  cold  water  and  waste.  The  waste  pipe  from  kitchen  sink  will  be 
not  less  than  IJ  inches  in  diameter  and  all  wastes  will  be  connected  without  traps 
and  will  be  run  overboard  indejH'ndently. 

1^4'  Pipe  fitting. — All  pipe  fitting  in  connection  with  the  plumbing  must  Ije  done 
in  a  substantial,  workmanlike,  and  sanitary  manner.  All  rough  edges  must  be 
removed  from  the  inside  of  pipes;  pipes  must  have  the  proper  inclination  for  drain- 
age and  must  be  provided  with  brass  drain  plugs  where  necessary;  screwed  unions 
must  be  of  brass  and  of  heavy  pattern  and  must  be  put  in  wherever  necessary  for  the 
convenient  disconnection  of  pipes  and  fixtures. 

125.  Down  spouts. — The  following  down  spouts  will  be  provided:  4,  2  inches  in 
diameter,  from  the  pilot  house  roof  to  the  skylight  roof;  7  on  each  side,  2  inches  in 
diameter,  from  the  skylight  roof  to  the  hurricane  deck;  7  on  each  side,  2J  inches 
in  diameter,  from  the  hurricane  deck  to  the  boiler  deck;  and  10  on  each  side,  3  inches 
in  diameter,  from  the  boiler  deck  to  the  main  deck.  All  the  above  down  spouts  will 
be  made  of  galvanized  iron  No.  22  IT.  S.  G.,  properly  set  up  with  flanges  well  nailed 
to  decks,  and  secured  in  place  in  a  thoroughly  substantial  manner. 

STEAM    PLANT. 

1£6.  Main  boilers. — There  will  be  nine  boilers  of  the  ordinary  Mississippi  River  type, 
set  in  three  batteries  of  three  boilers  each,  as  shown  on  general  j)lan  and  cross-section 
drawing  No.  5.  Each  boiler  will  be  47  inches  mean  diameter  and  28  feet  long,  and 
will  have  three  flues  11  inches  and  two  flues  12  inches  in  diameter.  The  boilers  will 
be  built  in  strict  accordance  with  the  rules  of  the  Board  of  Supervising  lnsi)ector8 
of  Steam  Vessels,  for  a  working  pressure  of  155  pounds  per  square  inch.  The  shells 
will  be  of  marine  steel  0.30  inch  in  thickness  and  of  from  62,000  to  67,000  pounds 
tensile  strength.  All  holes  will  be  drilled,  and  the  longitudinal  seams  double- riveted 
and  placed  above  the  fire  line.  All  flues  will  be  lap  welded  and  the  material  will  be 
of  such  Quality  as  will  meet  all  the  requirements  of  inspection  and  test.  The  11 -inch 
flues  will  be  0.22  inch  thick  and  the  1 2-inch  flues  0.24  inch  thick.  The  flues  will  l>e 
made  in  sections  3  feet  in  length,  with  the  joints  carefully  and  tightly  fitted  into  each 
other,  the  outside  ends  being  carefully  expanded  for  the  purpose,  and  the  rivet  holes 
countersunk  on  the  outside  and  the  driven  heads  slightly  and  neatly  rounde<l.  The 
finished  flues  must  be  perfectly  straight,  seams  staggered  when  flues  are  in  place, 
and  must  be  tested  by  hydrostatic  pressure  to  240  pounds  per  square  inch  l)efore 
bein^  put  into  the  boilers.  Each  battery  of  boilers  will  have  a  steam  drum  30  inches 
in  diameter,  with  10-inch  connections  to  the  shells;  two  mud  drums  16  inches  in 
diameter,  with  8-inch  connections,  and  chock  pipes  6  inches  in  diameter  at  the  rear 
ends.  All  connections  must  be  made  in  such  a  manner  as  to  retain  the  full  strength 
of  the  material  in  the  flange  riveted  to  the  shells,  and  all  connections  must  be  of 
ample  section  to  compensate  for  the  metal  cut  out  for  the  holes.  All  heads  of  boilers 
and  drums  must  be  carefully  annealed  after  flanging.     The  boilers  will  be  fully 
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equipped  with  steel  branches  rivited  to  the  shells,  to  receive  all  fittings,  and  with  all 
the  usual  and  requisite  man  and  mud  holes  in  boilers  and  drums,  fitted  with  doors 
and  fastenings  complete. 

ISl,  Boiler  fronts,  casing ,  and  brick  work, — The  boilers  will  be  provided  with  heavy 
cast-iron  fronts  made  substantially  as  shown  on  drawing  5,  fitte^l  with  all  necessary 
fire,  poker,  and  ash  doors,  mouthpieces,  grate  bars,  and  bearers.  The  casings  will 
be  of  sheet  steel  No.  12  U.  S.  G.,  strengthened  with  angle-bar  flange  around  the  edge 
and  carried  by  framing  bars,  stanchions,-  and  cast-iron  stools  in  a  thoroughly  sub- 
stantial manner.  All  necessary  braces,  stays,  soot  doors,  etc.,  will  be  provided.  The 
boilers  will  be  built  in  with  the  best  quality  of  fire  brick  and  covering  tiles,  the  ash 
pans  lined  with  splits,  and  the  settings  generally  constructed  in  a  thoroughly  work- 
manlike manner  to  the  satisfaction  of  the  engineer  officer  in  charge. 

lis,  Breechings  and  chimneys, — Each  battery  will  have  an  independent  breeching 
and  chimney.  The  breechings  will  be  made  of  -j^j-inch  iron  plate  and  1}  by  1}  by 
i  inch  angles,  of  the  forms  shown  on  the  drawing,  and  built  in  a  neat  and  workman- 
like manner.  The  smoke  doors  will  have  flame  plates  ^  inch  thick  inside  and  shields 
of  No.  16  U.  S.  G.  sheet  outside^  and  all  requisite  hinges  and  fastenings.  The  breech- 
ings must  be  properly  secured  m  place  by  bolts  ana  heavy  crossbars  and  connected 
with  the  chimneys  by  slip  joints.  The  chimney  stumps  will  be  of  iron  plate  A  inch 
thick,  the  upper  ends  finished  with  2J  by  2 J  by  f^  inch  angle-bar  fianges  and  ^e lower 
ends  with  a  2i  by  J  inch  band.  The  stumps  will  have  four  angle  orackets  riveted 
near  their  lower  ends,  as  shown,  to  carry  the  weight  of  the  chimneys.  The  chimneys 
will  be  42  inches  in  diameter  and  70  feet  in  height  above  the  grates,  and  will  be  made 
of  iron  sheets  No.  10  U.  S.  G.  for  the  lower  half  and  No.  12  U.  S.  G.  for  the  upper 
half.  The  chimneys  will  be  neatly  riveted  with  cup  heads  on  the  outside  and  strength- 
ened by  four  2  by  2  by  J  inch  angle  bars  running  full  length  in  the  inside.  They  will 
be  finished  at  top  with  bands  and  at  bottom  with  flanges  to  mate  the  stumps.  All 
eyebolts,  wire  rope,  guys,  braces  between  chimneys,  turnbuckles,  and  fastenings 
required  for  securing  the  chimneys  will  be  furnished  and  setup  in  a  satis&u;tory  num- 
ner.  Brackets  for  carrying  the  signal  lights  w^ill  be  riveted  to  the  chimneys.  The 
chimneys  will  be  fitted  with  the  usual  casings,  deck  rings,  and  umbrellas,  as  indi- 
cated on  drawings.  The  casings  will  be  in  two  lengths  connected  by  slip  joints,  the 
lower  part  resting  on  the  chimney  beams  and  the  upper  part  carried  from  the  hurri- 
cane deck.  Thecasingwillbeof  steelNo.  14U.S.G.,the  deck  rings  of  N0.I6U.S.G., 
and  the  umbrellas  of  No.  14  U.  S.  G.  All  casings  will  be  stiffened  with  bands  or  bars, 
and  such  fittings  as  may  be  required  to  make  a  complete  and  satisfactory  piece  of 
work  must  be  supplied. 

129,  Chimney  hearing  frame. — This  frame  will  consist  of  two  6-inch  by  12.25  ^unds 
I-beams,  curved  to  the  camber  of  the  boiler  deck  and  resting  on  the  deck  stringers, 
to  which  they  w411  be  secured  by  strap  bolts.  These  beams  will  be  about  41  feetap^art 
center  to  center,  and  on  each  side  of  each  chimney  a  short  beam  of  similar  section 
will  be  riveted  by  means  of  corner  gusset  plates  J  inch  thick.  The  center  span  of  the 
beams  will  be  supported  bv  trusses,  as  shown  on  the  drawing. 

150,  Boiler  fittings. — Each  wing  boiler  will  be  furnished  with  three  and  the  center 
boilers  with  two  J-inch  Mississippi  gauge  cocks,  with  hoods,  troughs,  and  drainpipes 
of  galvanized  iron.  A  low-water  gauge  of  approved  make  will  be  fitted  to  each  boiler. 
Each  battery  of  boilers  will  be  furnished  with  one  6-inch  spring  loaded  safety  valve, 
two  7-inch  steam  stop  valves,  two  3-inch  auxiliary  steam  stop  valves,  one  3-inch  fewl 
check  valve,  one  3-inch  feed  stop  valve  with  internal  pipes,  two  2i-inch  blow-off 
valves,  and  one  1  J-inch  surface  blow-off  valve  for  each  boiler.  The  safety  valves  will 
have  heavy  cast-iron  bodies,  bronze  mounted,  with  locks,  and  easing  levers.  They 
must  be  of  approved  make,  and  conform  in  all  respects  to  the  requirements  of  the 
rules  of  the  coard  of  Supervising  Inspectors  of  Steam  Vessels.  The  steam  stop  valves 
will  be  **  extra  heavy  pattern,  with  outside  screws  and  yokes.  The  feea  valves 
and  the  blow-off  valves  will  be  "extra  heavy,"  iron  body,  bronze  mounted,  wiUi 
outside  screws  and  yokes  and  of  approved  pattern.  The  check  valves  will  be  **  extra 
heavy,'*  swing  pattern,  iron  body,  bronze  mounted,  with  covers  secured  by  bolts. 
The  surface  blow-off  cocks  will  be  of  bronze,  **  extra  heavy  "  pattern,  and  fitted  with 
internal  pipes  and  scum  dishes  made  of  sheet  brass.  Fusible  plugs  will  be  inserted 
in  flues  ana  shells  as  prescribed  by  law.  Ladders  and  run  lx>aras  lot  giving  aooees  to 
valves  will  be  furnished  and  set  up  as  indicated. 

151,  BoUer  corering. — All  boilers,  steam  drums,  and  connections  will  be  covered 
with  genuine  magnesia  nonconductor,  containing  not  less  than  85  per  cent  of  mag- 
nesia. The  covering  will  be  not  less  than  2  inches  in  thickness,  put  on  in  blocks, 
well  secured  by  wiring  or  bands,  and  covered  with  No.  6  canvas,  sewed  on  where 
practicable,  and  painted  two  coats  of  white  paint  The  covering  tiles  of  main  boilers 
will  be  similarly  covered  to  a  thickness  of  1}  inches.    The  covering  shall  not  be  pat 
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on  until  the  boilers  have  been  snbjected  to  the  prescribed  inspection  test,  and  also 
tested  under  steam  and  found  to  be  perfectly  tight. 

ISS,  Inipedion  of  boilers. — When  completed  in  place  and  with  all  connections  made, 
the  boilers,  together  with  steam  and  feed  pipmg,  will  be  te8te<l  by  the  Govern- 
ment mspector,  and  a  certificate  of  inspection  obtained,  which  will  be  filed  with  the 
engineer  oflicer  in  charge  before  the  dredge  is  accepted  for  the  final  test 

VALVES  AND  PIPING. 

ISS,  Pipe  «y«te»M.— The  pipe  systems  throughout  the  dredge  must  be  complete  in 
all  respects,  whether  each  part  is  specifically  mentioned  herein  or  not;  they  must  be 
of  suitable  material,  and  have  suitable  fittings  adapted  to  the  several  purposes  for 
which  they  are  intended;  they  must  be  well  designed,  with  due  regard  to  location, 
directness  of  connections,  expansion,  avoidance  of  water  pockets  and  nbarp  turns 
liable  to  cause  water  hammer,  and  proper  facilities  for  drainage,  and  must  conform 
to  the  requirements  of  the  Board  of  Supervising  Inspectors  of  Steam  Vessels.  All 
piping  throughout  the  dredge  shall  be  strictly  *'  full  weight,'*  and  all  piping  used  for 
not  water  shall  be  of  genuine  wrought  iron,  not  steel. 

134'  ValveSj  cocks,  and  fittings. — All  valves  2  inches  and  under  shall  be  made  entirely 
of  bronze,  except  where  the  nature  of  the  service  demands  other  material.  All 
valves  having  iron  bodies  shall  be  fitted  with  bronze  valves,  seats,  spindles,  and 
glands;  those  for  steam  and  feed,  and  as  far  as  practicable  all  otlier  valves  shall  have 
outside  screws  and  yokes.  All  valves  used  for  steam  and  feed  or  subjected  to  high  pres- 
sures shall  be  **  extra  heavy  "  and  of  ample  strength  for  the  pressures  they  willcarrry. 
All  cocks  used  for  vacuum  and  all  cocks  over  1  inch  used  for  any  other  purpose  shall 
have  packed  plugs.  All  valves  shall  be  of  high  grade  and  api)roved  by  the  engineer 
ofiScer  in  charge.  The  ordinary  commercial  valve  will  not  cnb  accepted.  Pipes  and 
fittings  over  2  inches  in  diameter  used  for  steam,  feed,  or  other  high-pressure  pur- 
poses must  be  connected  by  flange  unions;  all  screwed  unions  throughout  the  dredge 
must  be  of  bronze,  of  heavy  pattern,  and  of  first-class  make;  all  screwed  fittings  must 
be  of  malleable  iron,  and  those  for  high-pressure  purposes  must  be  extra  heavy 
pattern. 

135.  Pipes  discharging  through  hvU. — All  pipes  discharging  through  the  sides  of  hull 
will  be  connected  by  water-tight  joints;  all  above  IJ  inches  in  diameter  by  flanges 
and  bolts  with  cup  heads  on  the  outside,  and  the  smaller  pipes  by  lock  nuts  and 
washers.  All  pipes  discharging  under  pressure  will  have  elbows  on  the  outside  of 
hull.  Where  pipes  pass  through  water- tieht  bulkheads  the  bulkheads  must  be  fitted 
with  collars  and  made  perfectly  water-ti^ht. 

136.  Intake  valves  ana  pipes. — Intake  pipes  will  be  located  in  convenient  and  acces- 
sible places,  carefully  fitted  to  hull  plates  and  securely  bolted  or  riveted,  and  will 
have  screen  plates  or  bars  at  entrance.  Each  intake  will  have  a  gate  valve  as  close 
to  the  hull  as  possible  and  a  steam  connection  for  clearing  away  drift. 

137.  Suction  welis.— Each  intake  pipe  will  be  connected  to  a  suction  well  of  suitable 
size  for  the  purpose  it  is  intended  to  serve.  These  wells  will  be  made  from  J-inch 
steel  plate  and  nave  substantial  flanges  with  covers  bolted  on,  also  inlet  and  outlet 
brancnes  of  the  number  and  size  required,  substantially  riveted  to  the  shells.  Each 
well  to  have  a  brass-wire  screen  of  suitable  mesh  and  gauge  of  wire  attached  to  a 
separate  iron  frame,  which  will  slide  in  grooves  provided  for  it  on  the  sides  of  well.  A 
wash  and  drain  plug  with  short  nipple  will  be  fitted  in  the  bottom  of  each  well. 

13S.  Steam-pipe  lines. — All  steam  pipes  5  inches  in  diameter  and  over  shall  be  of 
lap-welded  standard  pipe,  connectea  by  steel  flanges,  which  shall  be  bored  slightly 
taper  outwardly,  with  ends  of  pipes  expanded  to  a  tight  fit,  beaded  into  a  counter- 
sink on  the  face  of  the  flange,  and  riveted  through  hub  of  flange,  and  face  of  flange 
and  end  of  pipe  turned  off  true  after  riveting.  All  steam  pipes  over  2  and  under  5 
inches  in  diameter  shall  be  of  lap- welded  extra  strong  pipe,  connected  by  steel 
flanges  which  may  be  screwed  on.  All  pipes  under  2  inches  shall  be  standard  pipe 
with  screwed  connections.  All  flanges  of  pipes  and  fittings  shall  be  made  with  male 
and  female  rabbets.  All  fittings  shall  be  of  the  extra  heavy  pattern,  and  all  flanges, 
rabbets,  bolt  circles,  and  the  number  and  size  of  bolts  shall  conform  strictly  to  the 
accepted  standard  of  dimensions. 

139,  Main  steam  line. — ^The  main  steam  valves  on  each  lx)iler  shall  be  7  inches  in 
diameter,  located  as  shown  on  drawing,  the  branches  connecting  to  mains  9  inches 
in  diameter  which  will  run  forward  to  the  main  pump  engines,  and  then  be  reduced 
in  proportion  to  the  reouirements.  Branches  snail  be  provided  for  all  engines  at 
convenient  locations,  and  each  branch  shall  have  a  shut-off  valve  close  to  the  main, 
in  addition  to  the  one  on  the  engine  or  machine  which  it  supplies.  Two  balanced 
expansion  Joints  and  two  steam  separators  shall  be  furnished  with  the  main  steam 
line. 
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140.  Auxiliary  steam  line. — The  auxiliary  steam  line  shall  be  4  inches  in  diameter 
and  shall  be  connected  to  the  refrigerating  plant,  electric-light  engine,  shop  engine, 
feed  pumps,  bilge  siphons,  and  such  other  small  pumps  and  engines  as  may  be  meet 
conveniently  served  from  this  line.  Each  brancli  shall  have  a  shut-off  valve  close 
to  the  main  pipe  in  addition  to  those  on  the  engines.  The  auxiliary  steam  valves 
will  be  located  on  the  steam  drums  as  shown,  and  all  valves  and  fittings  will  conform 
to  the  general  conditions  specified  above. 

141.  ExhauM  pipes. — The  exhaust  pipes  from'  main,  propelling,  and  jet-pump 
engines  to  the  surface  condenser,  shall  be  of  copper.  No.  16  U.  S.  G.  Bends  shall  be 
of  as  large  radius  as  practicable,  flanges  shall  be  of  cast  iron,  bored  a  snug  fit  for  the 
outside  of  their  respective  pipes,  and  neatly  rounded  to  fit  the  neck  of  copper  flange; 
the  ends  of  pipes  shall  have  flanges  formed  of  short  sections  of  copper,  and  must 
not  be  less  than  J  inch  thick  and  1  inch  wide.  All  other  engines  ana  pumps  shall 
exhaust  into  the  feed-water  heater,  and  connections  shall  be  made  with  standard 
pipe  and  fittings.  All  exhaust  pipes  will  be  fitted  with  straightway  valves,  cloee  to 
condenser  or  heater,  so  that  any  machine  on  the  dredge  may  oe  shut  down  for  over- 
hauling without  interfering  with  the  remainder. 

14^.  Air  and  circulating  pump  connections. — ^The  circulating  pump  shall  have  an 
independent  intake  pipe,  gate  valve,  and  suction  tank  fitted  with  brass-wire  screen. 
The  delivery  from  condenser  will  pass  below  deck  and  through  side  of  hull.  The 
air  pump  will  deliver  into  the  end  compartment  of  the  feed-water  filter  tank  and  be 
provided  with  a  connection  to  the  atmosphere  rising  about  7  feet  above  the  hnrricane 
deck  and  terminating  with  a  neat  bell  mouth. 

14s.  Feedpipes. — The  suctions  of  feed  pumps  will  take  from  the  hotwell,  and  will 
also  have  a  direct  connection  with  the  nver.  The  feed  pumps  will  deliver  into  the 
feed- water  heater,  from  which  an  independent  line  of  nipe  will  run  to  each  battery 
of  boilers.  The  regulating  valves  for  feed  to  boilers  will  be  located  conveniently  for 
handling  from  the  rear  of  boilers.  All  necessary  valves  for  operating  the  pmnpe, 
either  t<^ether  or  separately,  must  be  supplied;  also  a  spring-loaded  relief  varve,  lEne 
discharge  from  which  will  be  returned  to  the  hotwell. 

144.  Fire-pipe  line. — The  fire  main  shall  be  4  inches  in  diameter,  to  run  fore  and 
aft  of  the  vessel  with  branches  and  risers  at  such  places  as  are  required  for  the  con- 
venient distribution  of  the  fire  plugs.  There  will  be  two  fire-hose  branches  on  each 
side  of  house  on  main  deck;  three  branches  on  each  side  of  cabins  and  two  branches 
on  each  side  on  hurricane  deck.  The  branches  shall  be  2  inches  in  diameter,  fitted 
with  brass-hose  valves  with  caps  on  outlet,  and  a  hose  key  for  each  valve  secured  in 
jilace  by  a  brass  chain.     Hose  couplings  shall  have  standard  pipe  threads. 

14s.  Pipes  for  pile  sinking. — A  connection  shall  be  made  from  the  fire  line  to  con- 
venient locations  on  the  forward  deck  for  supplying  water  for  sinking  the  hydraulic 
piles.  Nozzles  for  2i-inch  hose  to  stand  above  the  deck  and  shut-off  valves  near  the 
nozzles  shall  be  provided  in  addition  to  the  main  shut  oU  at  pump. 

146.  Escape  pipes. — The  escape  pipes  from  safety  valves  shall  be  joined  together 
into  one  pipe,  wnich  will  run  up  tne  after  side  of  center  chimney  to  the  top  and 
terminate  with  a  neat  band.  These  pipes  will  be  6  inches  in  diameter,  made  of  gal- 
vanized sheet  steel  No.  16  IT.  S.  G.,  with  flange  connections.  The  pipes  must  be 
closely  rivited  and  galvanized  after  being  riveted.  The  flange  ends  shall  be  of  cop- 
per, bolted  together  by  follower  flanges  of  wrought  iron.  The  escape  pipe  shall  be 
properly  secured  by  clip  braces  riveted  to  the  chimneys. 

147.  Drain  pipes. — AH  parts  of  the  steam-pipe  system,  and  other  pipes  and  engines 
where  water  may  accumulate,  shall  be  amply  provided  with  drain  pipes  which  will 
discharge  into  a  tank  conveniently  located  m  tne  hold  from  which  the  water  will  be 
pumped  into  the  feed-water  filter  tank.  All  water  pipes,  pump  chambers,  etc.,  shall 
De  fitted  with  drain  valves,  cocks,  or  brass  plugs  for  draining  them  entirely  of  all 
water  when  required. 

14s.  Pipe  covering. — All  live  steam  pipes  and  feed-delivery  pipes  throughout  the 
dredge  shall  be  covered  with  genuine  magnesia  nonconductor  containing  not  less 
than  85  per  cent  of  magnesia.  The  covering  shall  be  of  standard  thickness,  put  on 
in  the  best  possible  manner  with  all  ends  and  joints  properly  filled  in  and  made  air- 
tight, covered  with  cotton  duck  and  painted  two  coats  of  white  paint.  The  covering 
shall  not  be  put  on  until  the  pipes  have  been  tested  by  the  inspector,  tried  with 
steam  at  the  full  working  pressure  and  all  joints  found  perfectly  tight, 

DREDGING    PLANT. 

J49.  Main  dredginp  pump. — This  pump  will  \>e  of  the  double-«uction  centrifo^ 
type  with  36-inch  discharge  and  will  l>e  made  in  accordance  with  the  detul  drawuu; 
No.  8.    The  pomp  casing  will  be  divided  horizontally  through  the  axis  of  the  shaft 
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and  the  top  half  will  be  again  divided  vertically.  If  the  builder  desiree,  in  order 
to  facilitate  the  machining  of  the  inside  surfaces,  the  casing  may  also  be  divided  in 
the  middle  of  the  width  as  shown  on  the  drawing.  All  joints  must  be  truly  machined 
and  put  together  in  a  thoroughly  first-class  manner,  dowel  bolts  beinjg  provided  where 
necesHary  for  keeping  the  sections  perfectly  fair  with  each  other.  The  suction  ports 
shall  l)e  bored  to  45  inches  in  diameter  and  the  flanges  shall  be  faced  and  recessed 
f  inch  deep  to  receive  the  throat  rings.  The  whole  internal  surface  of  the  casing 
shall  be  fitted  with  liners;  those  for  the  sides  to  be  of  cast  iron  f  inch  thick,  made 
in  two  courses  and  in  sections  as  shown  on  the  drawing,  and  secured  in  place  by 
1-inch  countersunk  bolts.  The  shell  liners  shall  Ikj  of  steel  plate,  J  inch  thick,  made 
in  sections  as  shown,  and  secured  by  J-inch  countersunk  t)olt8.  The  edge  of  dis- 
charge port  shall  be  protected  by  a  steel  lip  secured  by  four  1-inch  countersunk 
bolts.  The  throat  rings  shall  be  in  halves,  with  faced  joints  and  shall  be  machined 
as  re<^uired  and  made  a  snu^  fit  in  suction  ports.  The  inside  faces  of  casing  will  be 
machmed  for  the  wearing  ring  and  the  first  course  of  liners.  The  side  liners  must 
be  fitted  closely  against  the  shell  liner  on  their  outer  edges,  and  all  the  liners  must  be 
fitted  in  close  contact  at  their  joints,  and  those  edges  which  terminate  at  the  partings 
of  the  pump  casing  must  finish  exactly  flush  with  the  faces  of  the  joints  of  the  casing. 
All  liners  when  in  place  must  present  a  fairly  smooth  and  even  surface;  all  adjacent 
parts  must  fit  cloeelv;  all  irregularities  of  joints  must  be  dressed  off,  and  all  bolt 
heads  must  be  exactly  flush,  neither  full  nor  short  of  their  respective  countersinks. 
The  wearing  rings  shall  be  made  in  four  sections,  fitted  closely  at  the  joints  and 
around  the  throat  rings,  and  each  section  shall  be  secured  bv  three  i-inch  counter- 
sunk bolts.  Thev  shall  be  cast  on  a  chill  and  faces  made  as  hard  as  practicable  and 
all  sections  must  be  strictly  interchangeable. 

The  pump  runner  will  be  of  the  inclosed  type,  90  inches  outside  diameter,  and  of 
the  dimensions  given  on  the  drawing.  The  spider  will  be  a  steel  casting  with  three 
arms,  on  which  will  be  cast  blades  curved  and  fianged  as  shown.  Three  independent 
blades,  similarly  shaped  and  flanged,  will  be  set  midway  between  the  arms.  All 
blades  shall  be  machined  to  a  width  of  25  inches,  with  side  plates  attached  by  i-inch 
rivets  countersunk  and  flush  on  both  sides.  The  wearing  rings  shall  be  duplicates 
of  those  on  the  pump  casing  as  described  above.     Beyond  the  wearing  rings  the  side 

?lates  will  be  protected  by  liners  of  ^Vi^ch  steel  plate  in  six  sections,  secured  by 
•inch  rivets  countersunk  and  flush  on  both  sides.  Both  the  inside  and  outside 
edges  of  side  plates  and  liners,  and  the  joints  of  liners,  shall  be  machined;  and  the 
side  plates  shall  be  properly  straightened  before  being  riveted  in  place.  If  not  true 
on  face  they  shall  be  rough  turned,  but  in  no  case  shall  their  final  thickness  be  less 
than  1^  inch. 

The  suction  elbows  will  be  made  in  halves  and  set  at  the  angles  shown  on  the 
drawing;  the  fiange  for  connecting  them  to  casing  being  recessed  f  inch  to  fit  snugly 
over  the  throat  ring.  The  outer  ends  of  elbows  will  be  provided  with  stuffing  boxes 
and  glands  for  the  suction  pipe,  and  the  shaft  stuffing  boxes  will  be  fitte<l  with  cast- 
iron  glands  and  bronze  collar  bushes,  and  bronze  oil  and  water  rings.  All  shaft 
fittings  will  be  in  halves,  put  together  with  faced  joints.  Each  elbow  will  have  a 
12-inch  hand-hole,  located  where  shown,  the  covers  to  fill  the  holes  closely  and  to 
be  flush  with  the  inside  of  pipe.  The  pump  will  be  provided  with  two  4-inch  air 
exhausters  with  flange  connections;  lifting  plates  and  shackles,  jackscrews  for 
breaking  joints,  and  all  necessary  steam  and  water  valves,  oil  and  grease  cups,  and 
pipe  connections. 

160.  Pump  »haft. — The  pump  shaft  will  be  of  open-hearth  steel  of  the  dimensions 
^ven  on  the  drawing;  the  couplings  will  be  forged  on  and  the  shaft  will  be  enlarged 
m  the  middle  to  4  inch  in  excess  of  the  outside  diameter  of  the  couplings,  to  form 
the  runner  seat.  The  runner  shall  be  a  tight  fit  on  the  shaft  and  secured  by  two 
keys  driven  in  opposite  directions  and  finished  with  two  false  hubs  or  collars  of  cast 
iron  fitting  closely  to  the  shaft  and  runner  hubs  and  secured  by  tap  bolts  as  shown. 
After  the  runner  is  keyed  on  and  completely  finished  the  shaft  shall  be  hung  in  a 
lathe  or  on  suitable  bearings  and  tested  for  nmning  true,  and  shall  be  balanced  to 
the  satisfaction  of  the  engineer  officer  in  charge.  The  pump  shaft  will  be  carried  by 
two  bearings  independent  of  the  stuflSng  boxes.  These  bearings  will  be  of  neat  and 
suitable  design,  of  ample  strength,  and  will  be  carried  from  the  tie  frames  which 
connect  the  pump  and  engines.  These  tie  frames  shall  be  of  box  form,  with  openings 
in  sides  or  t^p  to  give  access  to  the  bolts  in  pump  casing,  and  must  be  of  ample 
strength  for  tneir  intended  service. 

151.  Extra  parts  for  pump. — The  following  extra  parts  will  be  supplied  with  the 
pump,  and  each  piece  shall  have  been  fitted  in  place,  with  all  its  fastening  bolts. 
Such  pieces  as  may  require  it  shall  be  properly  marked  for  eas^  identification.  Two 
throat  rings  in  halves,  cast  iron;  one  set  of  outer  course  liners,  right  hand,  11  pieces  in 
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all,  cast  iron;  one  set  of  outer  course  liners,  left  hand,  11  pieces  in  all,  cast  iron;  two 
complete  wearing  rin^s  for  casing,  8  pieces;  two  complete  wearing  rii^  for  mnner,  8 
pieces;  two  sets  of  ^-mch  steel  weanng  plates  for  runner,  12  pieces;  one  ca8t-«teel  lip 
tor  dififcharge  port,  with  4  bolts;  one  set  of  i-inch  plate  steel  shell  liners;  one  set  of 
1-inch  countersunk  bolts  for  liners,  102  in  all;  one  set  of  f-inch  countersunk  bolts  for 
wearins  rings,  24  in  all;  one  set  of  f-inch  countersunk  bolts  for  shell  liners. 

152.  Main  pump  engines. — The  pumping  engines  will  be  horizontal  tandem  com- 
pound condensing  * '  Ideal ' '  ennnes.  The  stroke  will  be  24  inches.  The  ensinee  will 
be  designed  to  run  at  a  speed  of  140  to  145  revolutions  per  minute,  ana  will  be 
required  to  develop  1,500  indicated  horsepower  at  the  latter  speed.  The  steam  pres- 
sure at  boilers  will  be  150  pounds  per  square  inch  and  the  vacuum  in  condenser  about 
22  inches.  The  engines  must  be  designed  for  heavy  and  continuous  service  and 
should  not  exceed  in  width  the  space  allotted  to  them  on  the  plan.  The  crank  shafts 
will  have  a  flange  coupling  on  one  end  worked  solid  with  the  shaft.  The  bearings 
must  be  of  ample  proportions,  and  the  engines  thoroughly  controlled  bv  shaft  gov- 
ernors. Metallic  packing  shall  be  used  for  piston  and  valve  rods  and  all  neceaaary 
automatic  drain  cocks,  relief  valves,  sight  feed  and  other  lubricators,  and  indicator 
cocks  and  mechanism  for  taking  diagrams  will  be  furnished.  A  steam  separator, 
with  gauge  glass  and  drain  cock  complete,  a  steam  stop  valve,  and  a  balanced  throt- 
tle valve  wiU  be  provided  for  each  engine,  with  a  convenient  means  for  handling  the 
same.  The  cylinders  will  be  covered  with  genuine  85  per  cent  magnesia  noncon- 
ductor and  lagged  with  No.  14  sheet  steel. 

16S.  Forgings. — All  heavy  forgings  for  engines,  etc.,  throughout  the  dredge,  such 
as  crank  and  other  shafts,  connecting  rods,  crank  and  croBS-head  pins,  etc.,  shall  be 
made  of  open-hearth  steel  of  medium-hard  quality,  and  shall  be  thoroughly  and 
carefully  annealed  after  forging.  They  shall  be  nnished  all  over,  except  where 
otherwise  specified,  and  all  besirings  and  working  surfaces  shall  be  finished  and 
polished  in  the  best  possible  manner.  All  small  forgings  of  steel  shall  be  propeorly 
annealed  after  forging,  and  the  engineer  officer  in  charge  may  at  his  discretion 
require  any  material  or  forged  piece  to  be  tested  in  order  to  satisfy  himself  of  the 
strength  or  suitability  of  the  said  material  or  forged  piece  for  the  purpose  for  which 
it  is  intended.    Such  tests  shall  be  made  by  and  at  the  sole  expense  of  the  contractor. 

164'  Surface  condenser. — ^The  condenser  shall  be  of  ample  capacity  for  the  main 
pumping  engines  and  the  jet-pump  engine  when  developing  a  total  of  about  1,800 
indicated  horsepower.  The  shell  shall  oe  of  cast  iron  and  either  cylindrical  or  rec- 
tangular in  form,  as  may  best  suit  the  conditions  of  fioor  space  and  height  The  tube 
heads  shall  be  of  iron  and  the  tubes  seamless  drawn  brass  tinned  inside  and  outside, 
both  ends  plain,  and  secured  by  screwed  glands  with  inside  shoulders  to  prevent 
creeping  of  tubes.  All  parts  of  condenser  shall  be  of  very  close-grained  iron,  smooth 
of  Hurface,  free  from  fiaws  and  blowholes,  and  of  adequate  strength.  The  condenser 
will  also  be  used  for  the  propelling  engines,  but  only  occasionally  at  the  same  time  as 
the  pumping  engines,  and  then  only  to  the  extent  of  about  100  indicated  horsepower. 
As  tne  temperature  of  the  circulating  water  may  be  as  high  as  80°  F.  and  the  water 
will  hold  a  considerable  amount  of  mud  in  suspension,  the  circulating  water  should 
be  more  abundant  and  the  tubes  of  lai^r  diameter  than  usual. 

155.  Air  pump. — The  air  pump  shall  be  of  the  vertical  simplex  beam  type,  of  filake 
or  Worthington  manufacture  or  other  of  equally  good  design  and  workmaniship,  and 
of  suitable  size  for  the  condenser.  The  pump  cylinder  slmll  be  composition  lined. 
fitted  with  composition  bucket,  bucket  rod,  and  head  valves  and  otherwise  fitted  fuia 
funiished  according  to  the  b^t  marine  practice. 

156.  Circulating  pump. — The  circulating  pump  shall  be  of  the  centrifugal  tjye,  direct 
connected  to  a  vertical  engine  self-contained  on  one  bedplate,  and  will  be  of  substan- 
tial construction  and  furnished  with  all  requisite  automatic  sight-feed  lubricators, 
stop  valve,  drain  cocks,  etc. 

157.  Jet  pump. — The  jet  pump  for  supplying  water  to  the  nozzles  of  the  water- jet 
agitator  will  be  a  20-incn  centriiugal,  direct  connected  to  a  vertical  compound  con- 
denHing  engine,  and  mounted  on  a  heavy  subbase.  The  pump  will  be  required  to 
deliver  about  8,000  gallons  of  water  per  minute  at  a  pressure  of  20  pounds  per  square 
inch .  The  engine  shall  be  substantially  built  and  have  laige  wearing  surfooes,  adapted 
to  continuous  running,  and  shall  be  fitted  up  in  the  best  possible  manner,  the  recip- 
rocating parts  efficiently  balanced,  and  all  the  usual  and  requisite  stop  valves,  dnun 
cocks,  automatic  sight-feed  and  other  lubricators,  etc.,  supplied  and  neatly  mounted. 
Indicator  cocks  and  mechanism  for  taking  diagrams  will  De  provided.  Chriinders  will 
be  covered  with  genuine  magnesia  nonconductor  and  lagged  with  No.  14  sheet  steel. 
This  engine  will  exhaust  into  the  condenser. 

15S,  Suction  pipes  in  hold. — The  suction  pipes  for  main  pump  will  be  25}  inches 
inside  diameter  and  neatly  formed  to  the  required  shape  to  nut  the  elbowa  on  the 
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pump,  as  shown  on  the  drawings.  They  will  be  made  of  12. 75-pound  plate,  the  courses 
will  be  tapered,  all  seams  lapped  and  single  riveted  with  dnven  heads  flush  on  the 
inside,  and  made  absolutely  air  and  water  tight.  The  forward  ends  will  be  25^  inches 
square  and  will  have  substantial  cast-iron  flanges  riveted  on  to  suit  the  inboard  con- 
nection of  radial  joint.  The  after  ends  of  pipes  will  terminate  with  cast-steel  or  lap- 
welded  sections,  machine  finished  on  the  outside  to  tit  the  stufling  boxes  on  ends  of 
pump  elbows.  The  curved  parts  of  suction  pipes  will  be  made  in  as  small  sections  as 
practicable  in  order  to  give  a  sni<x>th  and  easy  waterway.  Such  flange  connections 
and  bulkhead  flanges  as  may  be  required  for  the  proper  handling  of  pipes  and  making 
of  joints  will  be  provided  and  fitted  in  a  Satisfactory  manner. 

169,  Discharge  of  main  pump. — The  section  of  discharge  pipe  from  pump  to  bulk- 
head 47  will  be  made  as  indicated  on  general  drawing  No.  1.  The  forward  end  will 
be  30  by  36  inches  with  a  heavy  cast-iron  flange  to  suit  the  pump.  The  after  end 
will  terminate  in  a  cast-steel  or  lap-welded  section,  machine  finished  on  the  outside 
to  fit  the  stuffing  box  in  bulkhead.  The  stufiing  box  will  be  machine  finished  in  the 
packing  chamber  and  gland,  and  connected  to  the  bulkhead  by  bolts  outside  of  the 
flange  which  secures  the  discharge  pipe  to  the  after  side  of  the  bulkhead.  A  man- 
hole will  be  provided  in  the  discharge  pipe  as  near  to  the  pump  as  i)08sible,  the  cover, 
to  be  flush  with  the  pipe  on  the  inside.  The  first  lengtn  of  pipe  at  pump  may  be 
of  cast  iron  or  of  steel  plate  |  inch  thick;  the  change  in  shape  must  be  gradual,  and 
at  least  4}  feet  long.  The  body  of  pipe  will  be  of  12.75-pound  plate,  and  conform  to 
the  remainder  of  discharge  i)ipe  in  hold,  as  specified  in  paragraph  70. 

160.  Discharge  of  jet  pump. — This  pipe  will  be  made  from  10.2-pound  plate,  and  of 
such  length  and  shape  as  is  required  by  the  location  of  tlie  pump.  The  seams  shall 
be  single-riveted  lap  seams,  with  driven  heads  flush  inside,  in  taper  courses  laid  with 
the  flow  of  water,  and  the  pipe  must  be  perfectly  water-tight.  The  flanges  shall  be 
of  cast  iron  of  ample  strength,  and  all  faces  shall  be  machine  finished. 

161,  Radial  ^joints. — Each  radial  joint  will  consist  of  five  parts — the  hinge  frame,  the 
gland,  the  radial  arm,  the  telescope  pipe,  and  the  inboard  connection.  These  joints 
will  be  made  in  accordance  with  the  detail  drawing  No.  10,  machined  in  all  parts  as 
indicated  or  require^!,  and  well  and  accurately  fitted  togetlier  in  a  first-class  and 
thoroughly  substantial  manner.  The  several  parts  will  be  of  cast  steel  or  iron  as 
called  for  by  the  drawing,  and  special  care  must  be  exercised  to  obtain  thoroughly 
sound  and  perfect  castings.  All  gland  studs  shall  have  brass  nuts.  The  bolting  to 
hull  shall  be  done  in  a  thoroughly  workmanlike  manner,  and  the  joint  packing  shall 
be  approved  by  the  engineer  officer  in  charge.  When  the  hinge  frames  are  in  perfect 
alignment,  four  holes  in  each  frame  shall  be  reamed  out  and  drive  bolts  put  in  to 
insure  i)ermanence  of  alignment. 

16$.  Suction  head. — The  suction  head  will  be  constructed  in  accordance  with  draw- 
ing No.  9.  Any  needed  detail  drawing  will  be  furnished  to  the  contractor  by  the 
United  States.  The  suction  head  is  designed  for  dred^ng  both  up  and  down  stream, 
and  is  provided  w-ith  two  sets  of  jet  nozzles,  to  either  of  which  water  may  be 
admitted  at  will  by  means  of  a  valve  in  the  center  of  the  pressure  chamlMjr,  operated 
from  the  deck  by  means  of  pitch-chain  and  wire-roi>e  geanng.  Four  flaj)  valves  close 
the  downstream  entrance,  and  are  so  arranged  that  when  opened  for  dredging  down- 
stream they  will  close  the  upstream  entrance.  These  valves  are  operated  in  pairs 
by  small  hydraulic  cylinders  i)laced  at  the  upper  end  of  suction  pii)es  and  connected 
to  the  water  supply  by  jointed  pipes.  The  suction  head  will  be  33  feet  long  from 
the  center  of  hinge  pin  to  the  lip,  with  mouthpiece  32  feet  wide  over  all.  The 
mouthpiece  will  be  ouilt  separately  from  the  suction  head  and  will  l^e  attached 
thereto  by  a  bolted  flange  joint  as  snown.  The  two  throat  pieces  will  be  shaped  as 
shown,  contracting  toward  the  suction  pipes,  which  will  be  24  inches  square  inside, 
and  will  terminate  in  the  steel  radial  arms  by  which  the  suction  frame  is  suspended. 
The  two  suction  pipes  will  be  tied  together  by  a  system  of  lattice  bracinfj  as  shown. 
All  plates  used  in  the  construction  of  suction  head  shall  be  rerolled  until  perfectly 
straight,  and  all  angle  bars  shall  be  properly  straightened  before  being  finally  riveted 
in  place.  The  bottom  plate  of  mouthpiece  will  be  J  inch  thick,  23f  inches  in  fin- 
ished width,  and  32  feet  long,  machined  to  a  bevel  on  the  after  edge  to  receive  the 
flap  valves  when  closed.  On  the  underside  of  bottom  plate  will  be  riveted  two  6 
by  4  by  }  inch  angles,  as  shown,  running  the  full  length  in  one  piece  and  slotted  to 
receive  the  jet  nozzles.  The  top  plate  of  mouthpiece  will  be  }  inch  thick,  22 J  inches 
wide,  and  32  feet  long,  and  to  its  after  edge  will  be  riveted  a  {-inch  plate  bent  to  the 
required  angle  and  having  a  4  by  4  by  }  inch  angle  32  feet  long  riveted  to  its  after 
edge  to  connect  to  suction  pipes.  The  top  and  bottom  plates  will  be  connected  by 
flanged  end  pieces  of  cast  steel  and  three  intermediate  separators  of  cast  iron.  All  of 
these  pieces  shall  be  machined  to  10  inches  in  depth,  shall  have  bearings  for  the  flap 
valvee,  fitted  with  steel  cape,  and  shall  be  eecured  in  place  by  rivets  or  through  bolts 
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as  required.  At  the  lower  and  after  end  of  mouthpiece  there  will  be  a  6  by  4  by  }  inch 
angle,  riveted  to  the  end  flanges  and  secured  to  each  separator.  This  angle  forms  the 
bottom  flange  of  mouthpiece  by  which  it  is  bolted  to  the  suction  pipes.  The  flap 
valves  will  be  of  steel  plate  J  inch  thick,  riveted  to  steel  back  bars,  as  shown.  A  lever 
will  be  cast  on  each  back  bar  for  operating  the  valves.  The  journals  and  faces  of  back 
bars  and  edges  of  valve  plates  will  be  machined,  and  provision  made  in  betck  bar  for  a 
g&sket,  as  shown  on  the  uetail  drawing.  The  top  and  bottom  plates  will  be  perforated 
to  receive  the  36  distributing  pij^es  from  the  pressure  chambers  to  the  nozzles.  These 
pipes  will  be  3  inches  in  diameter,  extra  strong,  trulv  faced  on  each  end,  and  will  fit 
mto  recesses  in  the  top  plate  and  nozzles  with  suitable  water-tight  gaskets.  The  noz- 
zles will  be  steel  listings,  secured  by  two  I-  inch  square-neck  countersunk  bolts  to  each, 
and  by  bolting  together  in  pairs  as  shown.  The  ui)stream  mouth  will  be  screened  by 
pipe  ferrules  and  J-inch  bolts  passing  through  the  top  and  bottom  plates  and  dpaceo, 
as  shown  on  drawing.  The  ferrules  shall  be  of  1-inch  extra  strong  pipe.  Shields  for 
the  distributing  pipes,  made  from  i^^-inch  plate,  will  also  be  providea.  Each  shield 
will  be  in  one  piece,  bent  to  the  required  shape,  riveted  together  at  the  edges  with 
flush  rivets,  and  must  be  a  snug  fit  between  the  plates  of  mouthpiece.  The  down- 
stream mouth  will  be  screened  by  steel  bars  of  the  form  and  dimensions  given  on  the 
drawing,  secured  in  place  by  J-mch  bolts.  The  nozzles  will  be  protected  by  steel 
shoes  fitting  between  and  bolted  to  the  bottom  angle  bars.  The  pressure  chambers 
will  be  built  on  top  of  mouthpiece,  as  shown  on  the  drawing.  The  plates  will  be  -ft 
inch  thick,  and  angle  bars  f  inch  thick  and  of  the  different  sizes  called  for.  The 
chambers  will  be  required  to  stand  a  working  pressure  of  20  pounds  to  the  souare 
inch,  and  will  be  tested  for  water-tightness  before  being  accepted.  The  valve  cnam- 
ber  will  be  a  steel  casting  bored  to  a  smooth  surface  and  having  flanges  cast  on  the 
outside  for  riveting  to  the  walls  of  pressure  chamber.  The  valve  will  consist  of  a  cast- 
iron  bull  ring,  fitted  with  bronze  packing  rings,  and  will  be  actuated  by  two  racks  and 
pinions  on  the  inside  of  jet  pipe.  There  will  be  a  cover  at  the  forward  end  of  valve 
chamber  to  give  access  to  the  valve  without  removing  any  of  the  pipe  connections. 
At  the  after  end  of  valve  chaml>er  there  will  be  a  cast-iron  junction  pipe  23  inches 
long,  tapering  from  20  inches  to  17  inches  diameter,  and  provided  with  stufi&ng  boxes 
to  receive  the  actuating  spindle.  The  lifting  lugs  for  the  hoisting  tackle  will  consist 
of  plates  }  inch  thick,  shaped  as  shown  on  drawings  and  riveted  to  the  pressure 
chambers  with  double  angle  clii)s.  The  suction  head  will  be  built  in  a  thoroughly 
first-class  and  workmanlike  manner.  Parts  will  be  machined  where  noted  or  where 
required  to  insure  good  work,  outside  rivet  hf»ads  will  be  neatly  cupped,  inside  rivets 
driven  flush,  and  pipes  calked  and  made  air-tight. 

JGS.  Jet  pipe. — The  jet  pipe  will  l)e  20  inches  in  diameter  and  curved  at  the  lower 
end  to  connect  with  junction  \)\\\e  on  suction  head.  The  upper  end  will  be  18  inches 
square  to  suit  the  radial  piiw.  The  pipe  will  be  made  from  J-inch  steel  plate  with 
single  riveted  laps,  riveted  flush  inside,  and  made  water-tight  under  a  working  pressure 
of  20  pounds  per  square  inch. 

164^  Safety  chains  for  suction  head. — Chains  or  other  suitable  means  of  securing  the 
suction  head  when  not  in  use  will  be  provided. 

165.  Hoisting  frame  and  pile  derricks. — The  hoisting  frame  and  pile  sheers  for  han- 
dling the  suction  head  and  the  hydraulic  piles  will  be  built  as  shown  on  drawing 
No.  11.  The  A-frame  \eg8  will  consist  of  12-inch  by  20.5-pound  channels,  latticed 
together  and  fitted  with  cheek  plates  for  pin  connections  at  the  lower  end.  They 
will  Ikj  riveted  together  at  the  upper  end  with  i-inch  plates,  and  held  in  position  by 
a  stiff  back  leg  consisting  of  two  8-inch  by  11.25-pound  channels  tied  tc^ther  and 
pin  connected  to  A  frame  and  deck.  The  sheer  legs  for  hydraulic  piles  will  consist 
of  8-inch  by  11.25-pound  channels  latticed  together  and  fitted  with  cheek  plates  at 
the  lower  ends  for  pin  connections  to  deck.  The  upper  ends  will  be  riveted  together 
with  J-inch  plates  and  provision  made  for  hoisting  tackles  and  back  braces.  These 
back  braces  will  consist  of  two  6-inch  by  8-pouna  channels  tied  together  and  pin 
connecte<l  to  the  head  of  A  frame.  The  sheer  legs  will  be  stiffened  by  cross  ties  of 
3-inch  extra  strong  pipe,  pin  connected  as  shown  on  the  drawing.  All  parts  of  the 
hoisting  frame  and  derricks  must  be  neatly  made,  riveted  with  snap  heads  on  the 
outside,  have  all  projecting  edges  dressed  off  flush,  and  all  sharp  comers  and  rough 
edges  removed. 

166.  J  foisting  tackle. — The  hoisting  tackle  for  suction  head  will  be  suspended  from 
the  A  frame  and  will  consist  of  wire-rope  sheave  blocks  for  five  parts  of  }-inch 
diameter  rope.  The  sheaves  shall  be  not  less  than  30  inches  in  diameter  at  the 
lx)ttom  of  groove,  grooves  finished,  eyes  bushe<l  with  bronze,  pins  4  inches  diameter, 
with  provision  for  lubricating  with  grease.  The  connection  to  suction  head  will  be 
a  two-leg  sling  chain  li  inches  in  diameter,  of  best  quality  and  make  of  dredge 
€      1,  proof  tested.    The  coupling  links  shall  be  made  as  shown,  and  held  in  position 
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by  a  distance  bar  of  4-inch  extra  strong  \ny>e  WH*ure<l  by  a  IJ-inch  through  bolt 
on  which  will  be  shrunk  four  collars,  whose  outride  diameter  will  tit  the  inside  of 
pipe.  Special  care  must  be  taken  U)  obtain  perfectly  sound  forj^ngs  of  suitable 
material,  eyes  in  links  must  be  bored,  and  connecting  pins  machined  where  cold 
rolled  steel  is  not  used. 

167,  Hoisting  rope. — ^The  hoisting  roi)e  will  be  of  best  quality  }-inch  flexible  wire 
rope,  with  a  guaranteed  breaking  Ktrength  of  not  less  than  56,000  pounds. 

108,  Hoisting  vniich. — This  winch  will  Ihj  made  sul^stantially  as  shown  on  drawing 
No.  13,  but  latitude  will  be  allowed  the  contractor  for  the  use  of  existing  j)atternH, 

Krovided  the  conditions  of  si>ace  and  power  are  maintained.  The  engines  will  Ik* 
orizontal,  with  cylinders  7  inches  in  diameter  and  7-inch  stroke,  covered  and  lagged 
with  sheet  steel,  and  shall  be  fitted  with  link-motion  revorning  gear.  The  winch 
will  be  geared  al)out  32  to  1,  the  pinions  to  be  of  cast  st^^el  and  the  wheels  of  gun 
ironof  not  less  than  28,000  i>ounds  tensile  strength,  and  the  framing  well  proi>ortioned 
and  of  extra  strength.  Tne  winch  will  be  tittecl  with  brake,  reversing  and  brake 
levers,  and  all  necessary  lubrit^ators,  valves,  tlrain  cocks,  etc.  The  character  of 
material  and  workmanship  and  the  general  finishing  and  tittuig  of  this  winch  shall 
conform  to  the  standard  of  the  main  engines. 

169.  Bow  hauling  winches. — Two  winches  for  handling  the  head  cables  will  l)e  located 
on  the  forward  deck  as  shown.  These  winches  will  l>e  made  sul)stantially  as  shown 
on  drawing  No.  12,  but  latitude  will  be  allowed  the  contractor  for  the  use  of  existing 
patterns,  provided  all  conditions  of  s|)ace,  power,  and  variations  of  speed  are  main- 
tained. The  engines  will  have  cylindei*s  7  inches  in  diameter  and  7-inch  stroke, 
fitted  with  either  steam  or  link  motion  revei'sing  gear.  The  tirnt  motion  will  1h» 
worm  gearing,  the  remainder  spur  gearing,  in  such  ratio  that  the  cable  may  be  hauled 
in  at  speeds  varying  from  15  inches  to  35  feet  per  minute,  with  engine  speeds  varying 
from  50  to  250  revolutions  per  minute.  The  worm  will  be  of  bronze,  the  pinions  of 
Cf  st  steel,  the  spur  wheels  of  gun  iron  of  not  lens  than  28,0(K)  {wunds  tensile  strength, 
and  the  clutches  of  cast  steel.  All  gears  running  loose  will  be  bushed  with  bronze. 
The  drum  will  be  loose  on  shaft  and  driven  bv  a  friction  band  to  admit  of  slipi)ing 
under  extraordinary  strains.  The  winches  will  be  litte<l  with  brakes  of  ample  ix)wer 
and  will  have  gypsv  heads  on  the  outer  ends  of  worm  shafts.  All  clutch  levers, 
lubricators,  valves,  drain  cocks,  and  other  tittings  that  are  necessary  for  the  (com- 
plete outfitting  of  the  winches  must  l>e  supplied.  Test  pieces  of  the  metal  from 
which  the  wheels  are  cast  will  be  required,  and  such  tests  for  tensile  strength  as  the 
engineer  officer  in  charge  may  deem  necessary  shall  be  made  by  the  contractor  without 
cost  to  the  United  States.  The  character  of  material  and  workmanship  and  the  gen- 
eral finishing  and  fitting  of  these  winches  shall  conform  to  the  standard  of  the  main 
engines. 

170.  Cables. — Two  best  quality  cnicible-steel  wire-roj)e  hauling  cables  will  be  sup- 
plied, 1  inch  in  diameter  and  1,000  feet  long  each,  with  a  guaranteed  breaking  strength 
of  66,000  pounds.  An  eye  will  be  spliced  on  one  end  of  each  cable,  the  other  ends 
being  secured  to  the  drums  of  the  hauling  winches. 

171.  Spud  anchor  and  stctnu  lift. — The  spud  anchor  will  l>e  of  Oregon  tir  of  the  qual- 
ity known  as  ship  timber,  or  of  upland  white  oak.  it  will  l)e  26  inches  square  and 
36  feet  long,  and  must  be  free  from  all  imperfections,  and  must  not  have  more  than 
2  inches  oi  wane  on  any  of  the  corners.  The  spu<l  will  l)e  fitted  with  a  cast-iron 
point,  secured  by  drift  bolts  i)assing  through  four  8-inch  steel  plates  riveted  to  the 
point.  Eight  pieces  of  steel  rack,  in  3-foot  lengths,  will  be  litted  into  one  face  of  the 
spud  and  secured  by  J-inch  through  bolts,  the  bolt  lugs  being  so  spaced  that  the 

Sieces  shall  be  interchangeable.  The  steam  lift  will  be  made  in  accordance  with 
rawing  No.  14.  The  cylinder  will  be  20  inches  in  diameter  with  a  stroke  of  6  feet, 
with  piston  having  three  metallic  packing  rings,  4-inch  steel  piston  rod,  and  top  and 
bottom  covers.  Tne  lifting  cam  will  be  a  steel  casting,  the  side  links  will  be  forged 
steel,  with  the  eyes  bored,  and  all  pins  will  be  of  steel.  The  back  plate  will  be  1 
inch  thick  and  10  inches  wide,  and  back  bar  and  plate  will  be  secured  by  strap  bolts 
to  the  oak  gripping  block.  The  tripping  dog  will  be  forged  steel,  and  will  be  fitted 
up  in  the  best  possible  manner  to  take  a  bearing  on  the  outside  of  knuckle.  The 
dog  will  be  hinged  in  lugs  cast  on  the  detrk  flange  and  will  Ikj  provided  with  a  suit- 
able tripping  lever.  Stoppers  of  white  oak  will  be  secured  to  the  deck  fiange  as  shown 
to  stop  the  cam  and  gripping  block  when  down.  A  steam  operating  valve  and  all 
requisite  pipe  connections,  drains,  and  lubricators  will  l)e  furnished,  the  pipes  being 
connectea  with  flexible  couplings  of  approved  make  where  required  to  provide  for 
the  movement  of  the  cylinder.  The  base  plate  for  supporting  the  cylinder  will  be  a 
steel  casting  secured  to  the  keelson  and  bulkhead  as  snown  on  the  drawings. 

17^. — Capstans.  Four  steam  power  single  barrel  capstans  are  required;  two  for  the 
forward  deck  and  two  for  the  stem,  located  as  shown  on  the  general  plan.     These 
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capstans  will  be  "Hyde"  or  **  Providence,"  or  others  of  equal  quality,  approved  by  the 
engineer  officer  in  cnaree.  The  engines  will  have  cylinders  7  inches  in  diameter  and 
8-inch  stroke,  and  will  be  fitted  with  reversing  gear.  The  cylinders  shall  be  lag^i 
and  all  operating  valves  and  levers,  drain  cocks,  lubricators,  etc.,  shall  be  supplied 
and  mounted  in  a  satisfactory  manner. 

PROPELLING    MACHINERY. 

17S,  Engines. — Each  paddle  wheel  will  be  driven  by  a  horizontal  cross-compound 
condensing  engine,  exhausting  int(3  the  same  condenser  as  the  main  engines.  They 
will  be  located  on  the  main  deck  as  shown  on  the  general  plan,  and  coupled  to  the 
paddle  wheel  by  means  of  spur  gearing.  The  stroke  will  be  30  inches,  and  each 
engine  will  be  rei^uired  to  develop  500  indicated  horsepower  when  running  at  a  maxi- 
mum speed  of  100  revolutions  per  minute  with  a  boiler  pressure  of  ISOpoundsper  square 
inch  and  a  condenser  vacuum  of  about  22  inches.  The  engines  will  be  ntted  with 
link-motion  valve  gear,  and  will  be  operated  separately,  by  suitable  throtUe  and 
reversing  lever?!?,  conveniently  located  for  handling  by  one  man.  The  engines  must 
be  designed  for  heavy  and  continuous  service,  must  be  carefully  counterbalanced,  and 
all  moving  parts  must  be  fitted  with  means  for  taking  up  the  wear.  The  crank  ahaftB 
may  be  either  forged  solid  or  built  up,  and  the  shaft  bearings  must  be  of  ample  pro- 
portions to  insure  cool  running  under  the  severest  conditions.  The  piston  and  valve 
rods  will  be  fitted  with  metallic  packing,  the  cylinders  covered  with  genuine  magnesia 
nonconductor  and  la^ed  with  No.  14  sheet  steel,  and  all  necessary  sight  fe^  and 
other  lubricators,  relief  valves,  drain  cocks,  indicator  cocks,  andmecnanism  for  taking 
diagrams  furnished  and  mounted  in  a  satisfactorv  manner.  Each  engine  will  l>efar- 
nisned  with  a  steam  separator  fitted  with  gauge  glass  and  drain  cock,  and  with  a  shut- 
down valve  in  addition  to  the  throttle  valve,  which  will  be  of  the  balanced  type. 

174'  Gear  wheels. — These  gears  will  be  of  5-inch  pitch  and  13  inches  face,  the 
wheels  having  106  teeth  and  the  pinions  21  teeth.  The  wheels  will  bemadein  halves, 
proportioned  to  withstand  possible  shocks  from  drift  and  snags,  put  together  with 
machined  joints  and  strongly  bolte<l.  The  wheels  must  be  machine  molded  and  per- 
fectly true  both  in  diameter  and  pitch,  and  must  becastfrom  gim  iron  of  not  less tnan 
28,000  pounds  tensile  strength.  Coupons  for  tests  must  be  cast  with  each  gear,  and 
such  tests  for  tensile  strength  as  the  engineer  officer  in  charge  may  deem  necessary 
shall  be  made  by  the  contractor  without  cost  to  the  United  States.  All  gears  shall  b© 
a  pressed  fit  on  their  respective  shafts. 

175.  Paddle  shafts  and  flanges. — These  shafts  shall  be  of  open-hearth  steel,  subject 
to  the  general  conditions  stated  in  paragraph  153.  They  will  be  of  the  sizes  given 
on  drawing  No.  4,  machined  where  noted  and  smooth  forged  in  the  hexagonal  body. 
Each  shaft  will  be  fitted  with  three  cast-steel  flanges  7  feet  in  diameter  firmly  keyed 
in  place.  The  fianges  will  be  provided  with  pockets  for  20  wheel  arms,  of  the 
dimensions  given. 

176.  Shaft  bearings. — Inboard  and  outboard  bearings  shall  have  large  wearing 
surfaces,  the  pillow  blocks  to  be  heavy  and  fitted  up  in  a  first-class  manner  to  take 
up  wear,  the  laces  proj^erly  machined,  and  all  securely  bolted  and  keyed  to  the  sole 
plates  on  bridgetrees.  Provi.^ion  will  be  made  for  lubrication  with  both  oil  and 
grease. 

177.  Paddle  wheels. — The  wheels  will  be  28  feet  in  diameter  over  the  buckets,  with 
three  sets  of  arms,  20  anns  to  each  set,  and  will  be  built  in  accordance  with  best 
river  practice.  The  buckets  will  l^e  14  feet  long,  30  inches  wide,  and  H  inches 
thick;  the  arms  will  be  12  inches  wide  from  the  outer  end  to  the  circle,  tapering  to 
the  flange,  where  they  will  be  8  inches  wide,  and  then  tapering  to  2 J  indhes  at  the 
point,  the  thickness  being  3^  inches.  The  circle  will  be  22  feet  outside  diameter,  the 
segments  7  inches  wide,  an(l  31  inches  thick,  set  up  with  keys  in  the  usual  manner, 
secured  bv  iron  circles  on  each  side  5  inches  wide  and  ^^  inch  thick  bolted  witi^  one 
1-inch  boft  through  each  arm  and  three  |-inch  bolts  through  each  segment  and  made 
in  sections  of  convenient  length  with  the  ends  overlapped  and  an  extra  bolt  in  each 
lap.  Three  sets  of  braces  will  be  fitted  to  the  arms  between  the  circles  and  flanges, 
held  in  place  by  J-inch  boat  spikes.  Battens  for  buckets  shall  be  7  inches  wide  and 
1|  inches  thick,  the  buckets  being  secured  by  three  J-inch  stirrup  bolts  to  each  arm. 
All  the  tinil)er  for  wheels  to  be  of  seasoned  white  oak,  except  the  braces  which  will 
be  of  poplar  and  shall  be  dressed  on  two  sides  to  the  sizes  given. 

17S.  Gauges^  etc. — The  following  gauges  will  be  required  and  must  be  setup  in  con- 
venient places  as  directed,  mounted  and  secured  in  a  suitable  manner,  and  provided 
with  drain  cocks,  stopcocks,  and  siphons.  All  exposed  connecting  pipes  and 
siphons  will  be  of  brass  with  polished  brass  fittings: 

Three  SJ-inch  dial  pressure  gauges,  brass  case,  mr  boilers. 
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One  10-inch  dial  preeenre  gauge,  nickel-plated  catte,  for  maui  Pteaui;  in  engine 
room. 

One  10-inch  dial  combination  preeeure  gauge,  nickel-plated  caf>e,  for  main  pump; 
in  engine  room,  to  record  pressure  and  b^id  of  water  in  k^et. 

One  10-inch  dial  vacuum  gauge,  nickel-plated  case,  for  main  pump  suction;  in 
engine  room. 

One  10-mch  dial  vacuum  gauge,  nickel-plate<i  case,  for  Hurfa<*e  condenH<»r;  in 
en^ne  room. 

One  10-inch  dial  eight-day  marine  clock,  nickel-])lated  oaHe;  in  engine  room. 

One  8J-inch  dial  pressure  gauge,  brass  case,  for  main  pumj);  on  oiH»ra tor's  platfonn. 

Two  8J-inch  dial  vacuum  gauges,  brass  case,  for  suctions  of  main  pnni]);  on  oj^era- 
tor*8  platform. 

One  6|-inch  dial  pressure  gauge,  brass  case,  for  jet  pump;  in  engine  room. 

One  6|-inch  dial  pressure  gauge,  brass  c*atfe,  for  fire  [)ump;  in  engine  room. 

One  6f-inch  dial  pressure  gauge,  brass  case,  for  steam-heating  system;  in  engine 
room. 

One  6-inch  dial  pressure  gauge,  nickel-platecl  case,  for  steam-heating  system;  in 
cabin. 

Besides  the  above,  other  gauges  for  special  machines,  such  as  ammonia  compressor, 
water  filter,  etc.,  must  be  supplied  as  reauired. 

179.  Steam  whistle. — The  whistle  shall  l>e  8  inches  in  diameter,  with  long  bell, 
located  between  two  chimneys  and  secured  to  the  cross-tie.  It  shall  take  steam  from 
the  main  steam  line  and  have  shut-off  valve  in  addition  to  the  whistle  valve,  pipe  to 
be  eflSciently  drained  and  whistle  projjerly  wire<i  to  pilot  house. 

ISO.  Ship  B  bell. — A  ship's  Ixjll  not  less  than  24  inches  in  diameter,  momited  on 
frame,  shall  be  located  as  directed  and  furnished  with  l^ll  cords  and  fair  leads  to 
pilot  house  and  main  deck. 

181.  BeUs  and  speaking  tubes. — A  complete  outfit  of  signal  bells  and  gongs  from  the 
pilot  bouse  to  the  engine  room,  from  the  engine  room  to  the  boiler  room  and  rt»tum, 
and  from  the  deck  abaft  the  machine  shop  to  the  engine  room,  shall  Ixx  furnished. 
The  pilot's  bells  and  gongs  for  the  propelling  engines  shall  have  different  tones  from 
other  bells  and  gongs.  All  bells  shall  be  wired  in  a  substantial  manner,  with  hard 
drawn  copper  wire  No.  10  B.  W.  U.,  the  turns  in  wiring  l)eing  ma<le  with  sheaves 
and  pitch  chain,  and  additional  spiral  springs  of  hard  brass  lieing  placed  where  nec- 
esf>ary  for  pulll>acks.  Gong  and  1^11  pulls  shall  be  of  brass  of  large  size  and 
approved  pattern,  and  suitable  stanchions  or  other  fixtures  shall  he  provided  for 
mounting  them.  A  complete  set  of  speaking  and  bell  tubes  shall  b(»  furnished,  the 
tabes  to  be  of  tin  li  inches  in  diameter  with  trum|)et  ends  and  nickel-plated  mouth- 
pieces. 

PlTMl'S    AND   TANKS. 

18^,  Feed  pumps. — There  will  l)e  three  vertical  duplex  steam  pumps  ^'Admiralty" 
CAttem,  witn  Tj-inch  steam  cvlinders,  5-inch  water  cylinders,  and  8-inch  stroke. 
The  water  ends  will  be  of  hard,  clo.se-gniine<l  ciist  iron,  lined  with  com[)08ition,  the 
pistons  of  composition  with  fibrous  packing,  the  piston  nxis,  valve  seats,  lK)lta  and 
springs  of  composition,  and  valves  of  composition  or  rubber  suitable  for  the  warm 
w^ater  from  hot  well. 

18S.  Feed  ualer  Umk  and  filter. — This  tank  will  be  10  feet  long,  36  inches  wide,  and 
36' inches  deep,  made  of  steel  plate,  ^^  inch  thick,  and  stiffened  around  the  top  edge 
with  a  2  by  2  by  y\  inch  angle  bar  flange  to  which  will  be  secured  a  wood  cover 
strongly  made,  and  bolted  to  make  a  vapor-tight  joint.  The  tank  will  be  fitted  with 
four  screens  of  brass  wireand  burlap,  held  in  place  by  guide  bars  of  1  -inch  angles  riveted 
to  the  sides  of  tank,  and  with  glass  water  gauge,  wash-out  and  drain  cock,  overflow, 
etc.  The  overflow  will  have  an  open  end,  discharging  into  a  funnel  so  that  water 
flowing  in  this  direction  can  be  seen.  The  outlet  will  have  an  internal  nozzle  stand- 
ing above  the  bottom  of  tank  and  covered  by  a  stand  pipe  8  inches  in  diameter  and 
reaching  to  the  top  of  tank,  notches  Ixjin^  cut  at  the  lower  end  to  admit  water  to  the 
outlet.    This  tank  will  discharge  by  gravity  into  the  hot  well. 

184'  HoiweU  tank. — This  tank  will  be  locateii  in  the  hold  near  the  feed  pumps.  It 
will  be  about  8  feet  long,  30  inches  wide,  and  24  inches  deep,  the  exact  dimensions 
being  dependent  on  its  location,  made  of  steel  plate  ^^  ini'h  thick  and  stiffened 
around  the  top  edge  with  a  2  by  2  by  W  inch  angle-bar  flange,  a  section  of  the  cover 
to  be  bolted  on,  to  give  access  to  the  tank  for  cleaning  out.  The  tank  shall  be  fitted 
with  a  vapor  pipe  dischamng  through  side  of  hull,  drain  cock  and  pipe,  and  a  water- 
level  indicator  with  stand  and  index  in  the  engine  room.  This  tank  will  receive 
water  from  the  feed-water  filter  tank  and  from  the  clear-water  storage  tank,  and  all 
neoessary  connections  and  valvee  will  be  supplied. 
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ISJ.  Grease  extractors. — Three  grease  extractors  of  approved  make,  of  ample 
capacity  to  filter  all  the  feed  water  used  by  lx)iler8,  will  be  supplied  and  connected 
directly  to  the  feed  pumps.  Thes^e  extractors  will  have  by-pass  arrangement  of 
valves  and  pipes,  and  be  furnished  with  spare  sets  of  cartridges. 

186.  Feed-water  heater. — This  heater  will  be  of  the  tubular  tvjpe  and  of  euffident 
cai)acity  to  raise  the  temi)erature  of  the  feed  water  to  180°  F.  Tne  exhaust  from  all 
the  auxiliary  engines  and  pumps,  except  the  four  cai>stans  and  the  machine-shop 
engine,  will  be  discharged  into  the  heater  an<l  a  direct  connection  from  the  auxiliary 
steam  line  will  also  b^  made.  The  surplus  steam  and  drainage  will  be  taken  into 
the  condenser  by  means  of  an  escape  valve  loaded  to  3  pounds  per  square  inch  above 
the  vacuum  in  condenser.  The  heater  will  be  furnished  with  all  necessary  connect- 
ing pipes  and  valves,  scum  and  drain  cocks,  etc. 

187.  Filter. — A  pressure  filter  capable  of  liltering  600  gallons  of  Mississippi  River 
water  ner  hour  will  Ikj  furnished  for  supplying  clear  water  for  domestic  purposes, 
and  to  replace  the  waste  caused  by  leakage,  blowing  off,  overflows,  etc,  A  feed 
pump  of  suitable  size  for  filter  and  all  the  nec4»ssary  fittings  and  accessories  for  its 
satisfactory  operation  will  be  supplied. 

188.  Clear-water  storage  tank. — A  cylindrical  tank  of  000  gallons  capacity  will  be 
located  in  the  hold.  It  will  l^e  made  of  steel  plate  ^^  inch  in  thickness,  carried  at 
the  required  height  by  substantial  cradles  and  fatted  with  all  necessary  fillinfi;  and 
outlet  i)i|)es  and  valves,  man  way,  drain,  etc.,  and  shall  be  cemented  on  the  inside. 

J89.  Domestic  water  supply. — liot  and  cold  water  tanks  of  about  100  gallons  capacity 
each  shall  be  placed  on  tne  hurricane  deck  and  a  complete  system  of  galvanized-irou 
service  pipes  to  all  baths,  wash  basins,  etc.,  shall  be  fitted  as  required.  A  duplex 
steam  pump  with  3-inch  steam  cylinders,  2-inch  water  cylinders,  and  3  or  4  mch 
stroke,  will  pump  water  from  the  storage  tank  to  the  cold-water  tank,  and  the  hot- 
water  tank  will  be  supplied  by  means  of  a  ball  cock  from  the  cold-water  tank.  The 
overflow  pipe  shall  l^e  returned  to  the  storage  tank  in  such  a  manner  that  the 
discharge  can  be  seen.     A  small  steam  coil  shall  1x3  furnished  in  hot- water  tank. 

190.  Drainage  tank  and  jmmp. — A  closed  tank  of  the  same  size  and  construction  as 
the  hot  well  will  l)e  placed  in  the  hold  to  receive  the  drainage  from  all  sources. 
This  tank  will  have  vaix)r  pipe  discharging  through  the  side  of  null,  drain  plug  and 
connection  to  i)ump  as  required.  A  duplex  steam  pump  with  4}-inch  stesim  cylin- 
ders, 2i-inch  water  cylinders  and  4-inch  stroke,  and  fitted  for  pumping  hot  water. 
will  l)e  required  to  pump  water  from  this  tank.  A  water-level  indicator,  witii  stand 
and  index  in  engine  room^  will  be  provided. 

191.  Fire  pump. — A  horizontal  duplex  steam  pump  with  10-inch  steam  cylindeis, 
O-inch  water  cylinders,  and  10-inch  stroke,  will  be  supplied  for  fire  purposes.  This 
pump  will  be  fitted  with  braas  plungers, inside  packed,  and  full  complement  of 
valves  and  connections  for  fire  line,  branch  for  smking  the  hydraulic  piles,  hose 
branch  for  washing  decks,  etc. 

J9J.  Deck  pump. — A  horizontal  duplex  steam  pump  with  5Hnch  steam  cylinders, 
3J-inch  water  cylinders,  and  5-inch  stroke  will  be  located  on  the  after  deck  as  directed. 
This  pumj)  will  draw  direi't  from  the  river  and  will  be  used  for  fire-room  purposes, 
sui)plying  flushing  tanks,  washing  decks,  testing  boilers,  etc. 

193.  Pump  fittings. — All  pumps  above  specified  must  be  of  a  make  approved  by 
the  engineer  officer  in  charge,  and  will  be  fitted  with  brass  linings,  pistons,  and  rods 
for  the  water  cylinders;  the  steam  cylinders  will  be  covered  with  nonconnuctor  and 
lagged  with  sheet  steel,  and  all  requisite  lubricators  and  drain  cocks  will  be  .supplied. 
All  pumps  will  be  set  UTX)n  iron  stands  at  a  convenient  height  from  the  deck  and 
have  cast-iron  pans,  witn  drain  pipes,  to  carry  off  all  drips.  The  sizes  of  pumps  as 
herein  given  may  l>e  varied  to  suit  the  particular  sizes  made  by  manufactureiB,  pro- 
vided the  capacity  is  not  less  than  specified. 

ELECTRIC-LIGHT   PLANT. 

194.  The  electric-light  plant. — This  will  consist  of  a  direct-connected  engine  and 
dynamo,  2  18-inch  searchlight  projectors,  2  32-candlepower  incandescent  signal  lights, 
and  150  lG-<'^ndlepower  incandescent  lights  for  general  lighting;  switchboard  and  tit- 
tings,  switches,  leads  and  wiring,  fuse  plugs,  cut-outs,  and  other  appliances  necessary 
for  a  complete  plant  of  the  most  approvetl  tyiK?;  all  to  be  installed  to  the  eatis&u^tion 
of  the  engineer  officer  in  charge. 

195.  Engine. — The  engine  will  be  a  horizontal  "Ideal"  engine,  self-oiling,  auto- 
matically goveme<l,  and  mounted  on  a  subbase  with  the  dynamo.  The  engine  must 
Ixi  able  to  control  a  change  from  no  load  to  full  load,  and  must  be  of  sufficient 
power  to  drive  the  dynamo  at  350  revolutions,  with  an  initial  steam  pressure  of  90 
pounds  per  square  inch  and  a  back  pressure  of  5  pounds  above  the  atmosi^ere. 
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The  engine  will  be  famished  with  reducing  valve,  steam  stop  valve,  lubricators, 
drain  cocks,  etc.,  complete.  The  engine  will  be  balanced  for  steady  running,  and 
the  foundations  bo  braced  that  no  vibrations  will  be  transmittcKl  to  the  veps>el. 

J96,  Dynamo, — ^The  dynamo  will  be  a  direct-current,  conijx)un<l-wound,  multi- 
polar, 15-kilowatt  machme,  giving  a  constant  K.  M.  F.  of  110  volts  at  terminals  at 
360  revolutions  per  minute,  with  a  variation  of  not  more  than  2  volts  in  changing 
from  maximum  load  to  no  load,  with  the  field  rheostat  constant  and  the  brushc's  at 
the  neutral  point.  The  armature  will  be  thoroughly  ventilated,  well  balanced,  and 
firmly  secured  to  shaft  in  such  a  manner  as  to  admit  of  easy  removal  when  reijuirwl. 
The  commutator  segments  shall  be  of  hard  copi)er  1}  inches  deep,  well  insulatt»d 
with  mica,  and  of  ample  brush  surface.  The  brushes  shall  l)e  of  carbon,  and  two 
complete  extra  sets  shall  be  furnished.  The  brush  holders  shall  be  so  mounted  that 
they  can  be  readily  shifted  simultaneously.  There  must  not  be  any  sjiarking  at  the 
brushes  at  full  load  nor  any  injurious  sparking  at  half  load,  nor  any  imdue  heating 
of  any  of  the  parts  when  running  at  full  load.  The  winding  of  both  field  and  arma- 
ture must  be  protected  from  mechanical  injury  and  thoroughly  waterproofed.  No 
insulating  material  that  can  be  injured  by  moisture  or  by  a  temperature  of  20()°  F. 
shall  be  used.  The  field  rheostat  must  have  sufficient  range  to  compensate  for  the 
increased  resistance  of  the  field  coils  due  to  heating. 

197.  Switchboard, — The  switchboard  will  l>e  of  slate  1}  inches  thick,  enamele<l  all 
over,  and  of  suitable  size,  and  mounted  with  the  following  instruments:  One  round- 
pattern  Weeton  voltmeter,  reading  to  150  volts;  1  roimd-pattern  Weston  ammeter, 
reading  to  150  amperes;  1  shunt  rheostat  to  regulate  voltage  from  10  volts  \hAow  to 
10  volte  above  normal;  1  two-light  ground  detector;  1  two-i>oint  voltmeter  8wit<*h;  1 
two-point  ammeter  switch;  8  double-i)ole  knife  switches  of  requisite  amperage  for 
the  circuite;  2  110-volt  pilot  lamps  on  goose-neck  bracketi^. 

J98,  Wiring. — ^The  two- wire  system  will  be  ustni,  all  conductors  t^  be  of  soft- 
annealed  copper  wire  of  96  per  cent  conduotivitv,  and  of  sectional  area  properly  j)ro- 
portioned  to  the  current  to  be  carried.  The  loss  on  any  circuit  from  dynamo  to 
uunp  outlet  at  the  farthest  point  on  the  circuit  must  not  exceed  3  i)er  cent  when  ])lant 
is  running  with  maximum  load.  Wires  in  the  cabins  and  on  the  main  deck  where 
it  may  be  considered  desirable  will  be  run  in  moldings  of  clear,  well-seasoned  white 

f)ine,  which  shall  receive  a  coat  of  white  lead  before  Ibeing  put  up.  When  wires  are 
e<l  over  steel  beams,  bulkheads,  or  dei'ks,  a  wcx>d  backing,  secured  by  brass  machine 
screws,  shall  l3e  put  up  and  the  molding  fastened  thereto.  All  wires  parsing  through 
bulkheads  shall  be  protected  by  porcelain  tul)es,  and  those  ptissing  through  wat«r- 
ti^ht  bulkheads  in  hold  shall  bele<l  through  water-tijrht  metal  stuffing  tubes  lined 
with  rubber.  All  jointe  shall  l>e  made  in  a  substantial  manner,  carefully  soldered, 
and  so  taped  and  compounded  that  their  insulation  shall  be  suj^rior  to  that  of  the 
wire.  Jointe  shall  be  avoided  in  the  main  leads,  an<l  as  far  as  possible  throujrhout 
all  the  wiring.  Junction  or  branch  blocks  shall  be  used  and  made  water-tight  where 
necessary. 

199.  Circuits. — There  shall  l)e  three  separate  circuits,  one  for  the  projectors,  one 
for  the  main  deck  and  hold,  and  one  for  all  cabins  on  the  boiler  deck,  tlie  pilot  house, 
and  signal  lighte.  Suitable  resistance  coil  on  noncombustible  frame  will  be  supplicHJ 
and  pmced  where  convenient  as  a  dead  resistance  for  i>rojector  main. 

^00.  Junction  boxeSy  f^mtcheH,  etc. — All  junction  boxes,  switches,  and  receptacles  must 
be  separated  from  metal  surfaces  by  a  three-fourths  inch  thickness  of  hard  wood,  si^- 
cured  by  brass  screws.  All  fuses  and  switches  will  l)e  mounted  on  incombustibU 
bases  of  best  insulating  material.  Except  for  a  single  lamp  circuit,  safety  fuses  oi 
the  water-tight  type  shall  be  provided  for  all  switches  and  at  the  beginnmg  of  all 
branches  which  are  of  smaller  size  than  the  leads  from  which  they  are  taken.  Each 
fuse  must  carry  the  <!urrent  for  which  it  is  used,  and  oi)en  the  circuit  when  the  nor- 
mal  current  is  exceede<l  by  33  per  cent.  Twice  the  number  of  fuses  installed  shal' 
I  3  supplied  as  extras. 

SOI.  Searchlights. — There  will  l)e  two  searchlight  projectors  of  not  less  than  20  am- 
I)ere8  capacity,  mounted  on  suitable  stands,  one  located  at  each  end  of  the  vessel  iu 
the  position  shown  on  general  drawing  No.  1.  The  projectors  will  have  japanneif 
brass  cases  with  copper  trimmings  and  **Mangin"  mirrors  18  inches  in  diameter. 
The  forwanl  light  will  be  controlled  and  operated  from  lx)th  the  pilot  house  and  tht 
o{)erator's  platmnn  at  the  bow  of  dre<lge,  and  the  after  light  will  be  controlled  anc/ 
operated  from  the  main  deck.  The  wire  rope  for  operating  the  light49  will  \>e  gal  van 
ized  and  provided  with  means  for  taking  up  slack,  all  sheaves  to  be  of  large  diame 
ter  and  finished  in  the  grooves. 

e02.  Incandescent  lam}>8. — The  lamps  shall  be  110  volt,  of  3i  to  4  watte  efficiency 
of  standard  pattern,  with  Edison  sockete.    They  must  be  of  the  be-^t  quality  and  /in' 
iah,  uniform  in  size  for  the  same  candlepower,  with  metal  anch'^rs^  and  anchors  aior 
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leading-in  wires  fused  iu  glass.  The  base  connection  to  bulbe  must  be  water-tight, 
and  the  material  used  must  be  so  treated  as  to  insure  against  short-circuiting  the  lamp 
if  exposed  to  moisture.  The  filaments  must  not  droop  when  the  lamps  are  set  hon- 
zon tally.  Each  lamp  must  be  marked  with  the  date  oi  manufacture,  tne  name  of  the 
maker,  the  rated  candlepower,  and  the  requisite  volt^e.  There  will  be  two  32-caQ- 
dlepower  lamps  for  signal  lights  suitably  mounte<l  in  colored  globes  and  provided 
witn  proper  wiring,  cut-outs,  and  halyards  for  their  safe  and  convenient  use.  There 
will  De  one  hundred  and  fifty  16-candlepower  lamps  place<l  in  clusters  or  singly  at 
such  points  as  may  be  directed,  and  f urnisheil  with  Keys,  globes,  shades,  and  enards 
suitable  for  their  location  and  the  purpose  for  which  they  will  be  used,  including 
desk  lights,  portables,  and  electroliers.  All  outside  lamps  will  be  fitted  with  water- 
tight globes.  All  arran^ments,  fixtures,  and  attachments  must  be  substantial,  neat, 
and  appropriate;  all  desk  lights,  lanterns,  and  portables  must  be  wired  with  marine 
cord  wire  of  such  length  as  may  be  required.  All  lamps  that  can  be  reached  from 
deck  must  have  key  sockets,  but  ail  others  will  have  switches  located  at  convenient 
places  for  handling. 

20S,  Installation. — The  installation  and  finish  will  be  first  class  throughout  and  all 
details  necessary  for  a  complete  and  satisfactorv  plant  are  intended  to  l^  included  in 
the  fore^ing  specifications  whether  specifically  mentioned  or  not;  and  the  whole 
shall  be  m  accordance  with  the  established  rules  for  the  use  and  application  of  elec- 
tric plants  on  board  ships.  The  plant  will  be  subject  to  inspection  and  te«t  by  an 
expert  electrician  in  all  its  several  parts  before  the  dredge  will  be  accepted;  the  ex- 
pense of  such  test  to  be  borne  by  the  contractor. 

REFRIGEKATING    PLAJTT. 

W4'  The  refrigerating  plant  will  be  of  sufficient  capacity  to  cool  a  storage  room  of 
about  500  cubic  feet,  and  make  about  800  pounds  of  ice  per  twenty-four  hours  when 
running  sixteen  hours  with  intervals  of  eight  hours  between  runs.  The  plant  will 
l)e  of  the  ammonia  compression  system,  adapted  in  all  respects  for  use  on  steamboats 
and  able  to  maintain  a  temperature  of  34°  F.  in  the  storage  room  with  an  outside 
temperature  of  100°  F.  The  plant  must  be  carefully  built  in  accordance  with  the 
best  modem  practice,  complete  in  every  detail,  and  must  not  exceed  the  S|)ace  allotted. 
Specifications  and  general  drawings  of  the  plant  must  be  submitted  with  proposals 
as  required  by  paragraph  38. 

^05,  Cold'tttorage  room. — This  room  will  l)e  locatetl  as  shown  on  drawing  No.  2  and 
built  of  such  material  and  in  such  a  manner  as  to  obtain  the  best  insulation  practi- 
cable. It  will  1)0  lined  on  the  l>ottom  and  for  18  inches  up  the  sides  with  No.  20 
U.  S.  G.  galvanized  sheet  steel,  and  have  a  false  floor  of  slats  made  in  sections  for 
easy  removal.  The  room  will  be  fitted  with  drip  troughs,  drainpipe  properly'  sealed, 
and  shelves,  racks,  and  hooks.  The  door  will  l)e  fitted  with  lai^  galvanized-iron 
or  brass  hinges,  clamp,  strap,  and  padlcx^k  complete. 

S06.  Engine  and  compressor. — The  engine  will  be  horizontal,  with  cylinder  about  8 
inches  in  diameter  by  7-inch  stroke,  mounted  on  a  heavy  base  plate  with  the  com- 
pressors. The  cylinder  shall  be  of  hard,  close-grained  iron,  and  nave  balanc^  valve 
and  be  neatly  lagged  with  sheet  steel.  The  compressor  shall  have  two  single  acting 
cylinders  about  oj  inches  in  diameter  by  7-inch  stroke,  made  of  semisteel  accurately 
bored  and  ammonia-tight.  Cylinder  heads  shall  be  of  semisteel  with  valves  of 
forged  steel.  Piston  rods,  connecting  rods,  and  crank  shaft  shall  be  of  forsed  steel 
throughout;  crossheads  of  cast  steel  with  bronze  shoes;  and  all  bearings  oi  bronte 
or  genuine  Imbbitt.  The  machine  shall  have  a  heavy  fly  wheel  to  insure  steady 
running,  and  be  fitted  with  all  necessary  steam  valves,  drain  cocks  properly  pipea, 
lubricators,  etc.  The  compressor  shall  l)e  fitte<i  with  by-pass  pipes  to  permit  of 
pumping  out  the  sj^stem. 

207.  Oil  trap. — This  will  be  of  lap-welde<l  tul)e  with  welded  ends  and  famished 
with  gauge  glass  having  automatic  self-closing  valves. 

20S.  Ammonia  amdenaer. — This  will  l>e  of  the  double-coil  system,  the  condensing 
water  circulating  between  the  inside  and  outside  pij)es.  It  will  Ik*  located  inside  the 
wheelhouse  or  in  some  other  convenient  place  out^Kle  the  engine  room. 

209.  Ammonia  receiver. — This  will  l)e  of  lap-welde<l  tulxi  with  ends  welded  in,  and 
fitte<i  with  steel  inlet  and  outlet  valves,  and  gauge  glass  with  relf-closing  valves. 

210.  Freezing  tank. — This  will  Ix?  of  a  suitable  size  to  contain  eighteen  100-poand  ice 
(*ans.  It  will  i)e  made  of  steel  plate  one- fourth  inch  thick,  stiffened  by  2j-ineh  angle 
bars  and  brace<i  with  stay  rods.  The  coils  will  l)e  of  1-inch  extra  strong  pipe,  fitted 
with  all  binders,  <listance  piei'es,  headers,  etc.  The  tank  will  be  thoroughly  insulated, 
and  fitted  with  top  frame  and  can  covers  of  hard  wood. 
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ill.  Ammonia  pipes. — ^The  ammonia  pipes  will  be  extra  strong,  with  fittings  of 
foi^ged  or  cast  steel  of  approved  pattern.  All  pipes  and  fittings  wiU  be  tested  to  300 
pounds  per  square  inch  air  pressure  at  the  manufacturer's  works,  and  after  being 
aseembled  on  board  the  dreage  they  will  be  again  subjected  to  an  air  pressure  of  300 
pounds  and  must  be  made  absolutely  tight  under  that  pressure. 

21£.  Brine  coHs. — The  brine  coils  for  cold-storage  room  will  be  made  from  IJ-inch 
pipe,  and  of  the  dimensions  required  for  their  several  locations;  each  coil  will  be 
Dent  from  one  continuous  ^iece  of  welded  pipe.  All  necessary  hangers,  valves,  and 
and  fittings  shall  be  supplied,  and  all  exposed  brine  pii)e8  shall  be  covered  with 
proper  waterproof  insulatmg  material. 

£1S,  Filler. — A  charcoal  niter  will  be  required,  located  on  the  top  of  the  cold- 
Btorage  room,  at  a  proper  elevation  for  filling  the  ice  cans  by  gravity. 

£14'  Pumps, — One  circulating  pump  of  ample  capacity  for  supplying  the  condens- 
ing water  for  the  ammonia  coifi,  and  one  brine  pump  will  be  required.  The  latter 
pump  will  have  the  water  end  entirely  of  bronze,  and  both  pumps  will  stand  in  cast- 
iron  pans,  with  drains  properly  piped,  and  be  furnished  with  necessary  lubricators,  etc. 

£16.  Outfit. — The  outfit  for  the  refri^rating  plant  shall  include  the  following 
fittings  and  accessories:  One  ammonia  high-pressure  gauge;  I  ammonia  low-pressure 
gauge  (mounted  together  on  a  cast-iron  frame);  2  brine  thermometers;  1  salinometer; 
1  extra  induction  and  1  extra  exhaust  valve  for  compressor;  18  galvanized  100-pound 
ice  cans,  made  of  No.  18  galvanized  steel,  thoroughly  riveted  and  soldered,  tope 
reenforced  by  heavy  steel  band;  1  automatic  can  filler;  1  set  of  wrenches  for  all  nute; 
and  lifting  screws  and  other  special  tools  required;  1  ammonia  storage  cylinder  with 
50  pounds  of  liquid  ammonia. 

£16.  Supplies. — The  contractor  will  furnish  all  ammonia,  salt,  and  other  material 
for  charging  the  machine  and  putting  it  in  working  condition,  and  also  for  operating 
it  during  the  period  of  test,  until  the  plant  has  been  accepted  by  the  engineer  ofiScer 
in  charge. 

£17.  Test  of  plant. — Before  being  accepted,  the  plant  will  be  operated  by  the  con- 
tractor for  three  days,  running  sixteen  hours  during  the  day  and  shutting  down 
eight  hours  at  night,  during  which  time  the  plant  shall  produce  800  pounds  of  ice 
per  twenty-four  nours,  and  maintain  a  temperature  of  34°  to  36°  F.  in  the  cold- 
storage  room. 

PONTON   PIPE   LINE. 

£18.  Pontons. — There  will  be  10  pontons,  28  feet  in  diameter,  5  feet  3  inches  deep 
at  the  center,  and  2  feet  3  inches  deep  at  the  edges,  built  and  fitted  according  to 
drawing  No.  15.  A  semicircular  trough  of  19J  inches  radius  for  the  dischai^e  pipe 
shall  run  fore  and  aft  of  deck,  with  doubling  plates  and  bearing  bands  riveted  at 
each  end.  The  decks  of  pontons  will  be  cambere<l  3  inches  from  center  to  rim;  the 
bottoms  will  be  frustums  of  cones,  6  feet  in  diameter  at  small  end,  and  with  a 
vertical  height  of  2  feet  9  inches.  The  floors  and  deck  beams  will  be  3  by  2 J  by  J 
inch  angles  running  athwartship,  tied  together  by  stanchions  of  2\  by  2i  by  ^ 
inch  angle  bars.  In  the  center  will  \ye  a  transverse  truss,  as  shown  on  the  draw- 
ing. Gunwales  and  knuckles  will  be  of  2\  by  2 J  by  f^y  inch  angles,  and  the  sides 
wfll  be  stiffened  by  3  by  2J  by  \  inch  angles.  Nosings  of  white  oak  1 J  by  6  inches 
will  be  bolted  on  tne  sides  of  pontons  as  shown.  These  nosings  will  be  in  one  piece 
in  length,  and  have  a  layer  of  heavy  sheathing  felt  laid  underneath  them.  Each 
ponton  will  have  a  manway  with  cover,  in  which  will  be  inserted  a  IJ-inch  brass 
plug  for  passing  the  hose  for  pumping  out,  four  cast-iron  cavels,  and  two  cast-steel 
Ditfl  or  two  adjusters  for  check  ropes.  These  deck  fittings  will  have  reenforcing  plates 
riveted  to  deck  as  shown. 

£19.  Pipe  line. — The  pipe  line  will  consist  of  5  sections  of  pipe  each  100  feet  lon^, 
and  one  junction  pipe  8  feet  4  inches  long.  These  pipes  will  be  36  inches  m 
diameter,  of  steel  plate  A-inch  thick,  built  with  taper  courses  laid  in  the  direction 
of  the  flow  of  w^ater,  the  longitudinal  seams  to  be  opposite  to  each  other  in  alternate 
courses.  The  four  center  laps  and  the  end  laps  will  be  double  riveted,  the  remainder 
will  be  single  riveted.  At  one  end  of  each  pipe  there  will  be  a  bell  made  from  f-inch 
plate,  riveted  into  the  end  of  steel  socket;  at  the  other  end  will  be  a  short  piece  of 

Sipe  butt  jointed^  on  which  will  be  riveted  the  cast-iron  ball  as  shown  on  arawing 
fo.  15,  the  butt  joint  being  made  by  patch  bolts  on  a  bar  provided  for  that  purpose 
in  the  ball.  These  butt  joints  must  be  close  fitting  and  water-tight.  The  last  lenj^h 
of  pipe  will  have  the  baffle  plate  attached  instead  of  the  ball.  Each  length  of  pipe 
will  nave  four  bands  2 J  by  }-inch  riveted  on,  in  the  i)roper  position  to  fit  on  the  inside 
of  bearing  bands  on  the  pontons,  in  order  to  prevent  any  lateral  movement.  The 
bearing  bands  and  bands  on  pipes  must  be  accurately  set  to  templets  so  that  pipes 
may  be  interchangeable.    The  pipes  will  be  secured  to  the  pontons  by  strap-bolts. 
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^2^0.  Ball  and  socket  joinla. — Tho  flexible  connection  between  the  pipes  will  be 
obtained  by  V)iills  and  Rocketn  an  phovvn  on  the  drawing.  Theballs  will  De  of  cast  iron 
5  feet  in  diameter  and  46  inches  in  lengtii,  riveted  to  the  pipe  at  each  end  and  along 
the  butt.  The  balls  will  be  finished  on  the  outside  and  also  in  the  bore  unless aocQ- 
rately  and  smoothly  cast  to  the  rcHjuircd  dimensions.  The  sockets  will  be  steel  cast- 
ings with  the  loose  or  gland  half  in  two  pie<!es  j)ut  together  with  faced  joints.  The 
two  halves  of  sockets  will  be  bolted  together  with  swing  bolts  as  shown,  the  bolts  to 
be  accurately  spacecl  in  order  to  permit  the  gland  to  be  turned  to  any  required  posi- 
tion. The  joints  will  be  faced  and  l>earings  of  sockets  accurately  finishea  to  a  snug 
fit  for  the  balls.  The  sockets  will  be  made  water-tight  by  gaskets,  chambers  being 
provide<i  for  this  purpose. 

:?:^1.  Baffle  nlaie. — The  last  section  of  pipe  line  will  be  provided  with  a  baffle  plate 
66  inches  in  diameter,  rriade  of  ]-inch  plate,  strengthened  with  a  2i  by  2J  by  }-inch 
angle  around  the  edge.  This  plat<^  will  be  carried  by  four  cast-steel  arms  which  will 
be  bolted  to  the  end  of  the  pipe.  A  deflecting  plate  will  be  pivoted  vertically  between 
two  arms,  and  will  be  controlled  bv  a  lever  and  quadrant  as  shown  on  drawing 
No.  15. 

'^2'Ji.  Run  ways. — Each  length  of  pipe  will  have  running  boards  mounted  on  the 
top  side  between  the  i>ontons.  These  boards  will  be  spiked  to  wood  saddles,  the  end 
ones  being  made  of  sufficient  length  to  be  secured  by  strap  bolts  passing  around  the 
pipe. 

223.  Junction  pirn. — This  pipe  forms  the  connection  Ixitween  the  dredse  and  the 
ipe  line,  and  will  l^e  8  feet  4  inches  long  l)etween  centers  of  ball  and  socset  joints. 
hese  joints  will  be  similar  in  all  respects  to  those  on  the  pipe  line.     A  liftine  band 

will  be  clamped  on  the  body  of  this  pipe  as  shown  on  drawing  No.  15,  with  side  lugs 
forged  on  for  check  chains.  All  necessary  chains,  shackles,  and  other  fastenings  wSl 
be  supplied. 

224.  Check  ropes. — The  first  ponton  from  dredge  and  each  pair  of  p>ontons  at  flex- 
ible joints  will  l)e  provided  witli  check  ropes  to  limit  the  amount  of  deflection.  These 
ropes  will  be  1  inch  in  diameter  crucible  cast-steel  hoisting  rope  of  not  less  than 
60,000  pounds  tensile  strength,  and  will  be  clampeil  at  the  ends  to  the  bitts  and 
adjusting  screws  shown  on  drawing  No.  15, 

225.  Character  of  work. — The  pontons  and  pii)es,  and  all  their  parts  and  fittings, 
must  be  of  first-class  material  and  workmanship.  The  pontons  must  be  water-tight, 
and  if  found  to  leak  after  launching,  they  must  be  hauled  out  of  the  water  by  the 
contractor  and  made  tight  to  the  satisfaction  of  the  engineer  officer  in  charae.  The 
pipes  also  must  be  water-tight,  and  all  riveting  in  i)ipes  must  l)e  countersunk  on  the 
inside  and  driven  heads  flush  or  verv  slightly  rounded.  Rivets  on  decks  of  pontons 
will  be  flush;  rivets  on  bottoms  will  be  countersunk,  and  driven  heads  on  outside 
slightly  convex;  rivets  around  the  sides  will  have  cup  heads  outside.  The  pipes 
must  l)e  i>erfectly  straight  when  finished;  if  not  so,  the  contractor  will  be  required 
to  cut  them  apart,  ream  out  the  holes,  and  put  in  larger  rivets,  or  otherwise  make 
them  gooil  as  directed  by  the  engineer  officer  in  charge.  All  the  parts  of  the  ball 
and  socket  joints  must  be  finished  to  gauges  and  templets  in  order  tnat  the  pipes  may 
be  interchangeable. 

226.  Fainting. — The  pontons  and  pipes  will  be  painted  as  required  by  paragraph  289. 
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227.  Steam  steerer. — The  dredge  will  be  furnished  with  a  steam-steering  engine  of  a 
make  approved  by  the  P^nginet^r  officer  in  charge,  installetl  in  a  satisfactory  manner 
with  all  requisite  wire  rojH^s,  tiller  chains,  sheaves,  leads  and  blocks,  making  connec- 
tions l>etween  steering  whei'l  and  rudclers. 

228.  Bilge  siphons. — Two  2J-inch  bilge  sii)hons  will  be  placed  in  each  compartment, 
except  the  lx)w  wings,  which  will  have  one  siphon  each.  All  necessary  piping,  suction 
shoes,  and  steam  valves  convenient Iv  located  will  be  supplied.  The  discharge  will 
be  alxmt  2J  feet  alK>ve  the  water  line  and  the  outl>oar<l  ends  will  terminate  with 
ellx)W8.  A  2J-inch  siphon  for  filling  and  pumping  out  the  discharge  pipe  will  be 
provided,  located  as  directed,  and  connected  with  two  pieces  of  suitable  smoothbore 
hose. 

229.  Barge  siphons.— Two  2-inch  steam  sii>h«)ns  or  ejectors  will  be  furnished  for 
pumi>ing  out  coal  barges.  These  eje<'tors  shall  be  of  approve<l  make  and  fitted  with 
suction  pif>es  alK.>ut  \)  feet  long  with  strainers,  and  short  discharge  pipes;  also  with  a 
total  of  200  feet  of  IJ-inch  steam  pipe  in  about  liS-foot  lengths  coupled  together  with 
extra  heavy  brass  gnmnd  joint  unions.  Steam  branch  connections  will  be  made  on 
each  side  of  the  vessel  in  convenient  locations  and  provided  with  shut-off  valval. 
The  siphons  and  pipes  will  be  stowed  on  suitable  racks. 
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SSO.  Steam  heating. — A  complete  system  of  heating  by  low-pressure  steam  will  be 
installed.  About  25  pipe  coil  radiators  will  be  required,  the  length  and  number  of 
returns  being  determined  by  the  location,  number  of  radiators,  and  size  of  the  rooms 
to  be  heate<l.  A  reducing  valve  to  reduce  the  steam  i)re8sure  to  20  pounds  per  square 
inch  and  a  safety  valve  will  l^  conveniently  locate<l  in  the  engine  room,  and  all 
requisite  radiator  valves,  air  cocks,  steam  traps,  drainpipes,  and  protecting  screens 
for  all  woodwork  will  be  supplieil.  The  drains  will  deliver  to  the  hotwelland  the 
whole  system  will  be  set  up  in  a  thoroughly  workmanlike  manner  and  neatly  finished. 

f^Sl.  Ice  crane. — A  small  jib  with  eyebolt  at  the  end  for  tackle  blocks  will  be  put  up 
under  the  hurricane  deck  as  indicated  on  drawing  No.  3.  A  hatchway  with  cover 
for  same  will  be  provided  in  the  boiler  deck  over  the  freezing  tank,  for  taking  ice  to 
the  kitchen. 

j?,fi?.  Stores  crane  and  hatchway. — A  hatchway  for  passing  heavy  stores  from  main  to 
boiler  deck  will  l)e  provided,  as  shown  on  drawing  No.  3,  and  a  jib  for  tackle  blocks 
similar  to  that  specified  in  paragraph  231  will  be  put  up  under  the  hurricane  deck, 
as  indicated. 

^SS.  Lifeboats  and  davits. — The  davits  for  lifeboats  will  be  located  on  the  main  deck 
guards  at  the  after  end  of  the  lK)iler  house.  They  will  be  hinged  to  the  deck  and 
will  fall  outwards  a  sufficient  <listance  to  enable  boats  U)  clear  the  nosing.  The  davits 
will  be  rigged  with  a  device  for  raising  and  lowering  and  with  all  necessary  tackle 
blocks  and  falls  for  handling  the  boats.  Two  metallic  lifeboata  will  be  provided,  18 
feet  long,  5i  feet  wide,  and  2  feet  3  inches  deep,  having  a  carrying  capacity  of  19 
persons.  These  boats  must  conform  in  all  respects  to  the  requirements  of  the  Board 
of  Supervising  Inspectors  of  Steam  Vessels,  and  must  Ix^  provided  with  suitable  paulins 
to  protect  them  from  the  weather. 

2S4.  Hydro uHc  piles. — ^The  dredge  will  be  supplied  with  20  piles  11  inches  outside 
diameter  and  35  feet  long,  made  in  two  sections,  the  lower  part  to  be  20  feet  long,  of 
tube  three-fourths  inch  thick,  and  the  upper  part  15  feet  long,  of  tube  one-half  inch 
thick.  The  parts  will  be  joined  together  with  heavy  cast-steel  flanges  shrunk  or 
pressed  on  and  riveted;  the  top  end  to  be  closed  by  a  steel  cap  having  a  lifting  eye 
cast  on,  riveted  in  place  and  calked  water-tight.  The  coupling  flanges  will  be  accu- 
rately bored  to  gauge  and  finished  on  the  faces.  Near  the  upper  end  of  each  pile 
there  will  be  a  hole  tapped  with  2J-inch  pipe  thread  and  fitted  with  extra  strong 
nipples  and  malleable  ellx)w. 

236.  Anchors. — Two  patent  stockless  anchors  of  approved  design  will  l)e  supplied, 
each  anchor  to  weigh  sibout  800  pounds. 

£36.  Drip  panSy  oil  guards ^  and  hand  rails. — All  engines  will  be  provide<l  with  oil 
guards  and  arip  pans,  and  pumps  with  drip  pans  and  drain  pipes  where  required. 
Hand  rails  will  be  placed  about  machinery  where  required. 

£37.  Extra  parts  of  machinery. — In  addition  to  the  extra  parts  called  for  in  sundry 
foregoing  paragraphs  of  these  specifications,  there  will  be  required  the  following:  1 
bronze  worm  U)r  each  of  the  hauling  winches,  1  pair  of  brasses  for  the  small  end  of 
each  connecting  rod  of  main  pump  engines,  1  pair  of  brasses  for  the  small  end  of 
each  connecting  rod  of  propelling  engines,  1  pair  of  brasses  for  each  end  of  each  con- 
necting rod  of  jet  pump  engine,  2  bushes  (in  nalves)  for  the  glands  of  the  main  pump 
shaft,  20  grate  bars  for  boilers. 

Of  the  al)ove  extra  parts,  the  worms  will  be  finished  and  fitted  to  their  respective 
shafts;  the  remainder  will  be  furnished  in  the  rough. 

238.  Patterns. — The  following  patterns  will  be  furnishM,  in  good  order  and  condi- 
tion, ready  for  use,  including  all  core  boxes  required:  Patterns  for  all  the  main  pump 
liner  plates,  patterns  for  steel  lip  at  discharge  port  of  pump  casing,  patterns  for  the 
wearing  rings  on  casing  and  runner  of  main  pump,  together  with  the  chill  casting  for 
same,  patterns  for  the  throat  rings  at  suction  of  main  pump  casing,  patterns  for  the 
independent  blades  of  main  pump  runner,  patterns  for  the  jet  nozzles  for  suction 
head,  3  patterns  for  grate  bar,  1  pattern  for  each  different  furnace  mouthpiece. 

PAINTING. 

239.  Hull  and  pipe  line. — All  contact  surfaces  in  structural  work  throughout  the 
dredge  and  its  accessories  will  receive  a  good  coat  of  red  lead  and  oil  before  being 
riveted  together.  All  metal  surfaces  will  be  thoroughly  cleaned  from  scales,  grease, 
and  oxidation  before  the  first  coat  of  paint  is  applied.  The  exterior  of  the  hull  will 
be  cleaned  with  a  sand  blast,  all  mill  scales  removed,  and  the  first  coat  of  paint 
promptly  applied,  before  the  cleaned  surface  has  time  to  oxidize.  The  paint  will  be 
pure  red  lead  mixed  in  pure  linseed  oil  in  the  ratio  of  5  pounds  of  oil  to  18  pounds  of 
red  lead.    The  red  lead  must  be  first  thoroughly  mixea  with  enough  linseed  oil  to 
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form  a  thick  paste,  which  will  keep  for  several  days  without  hardening.    Thk ^ 
as  net»ded  for  iij«e,  must  be  thinned  down  to  the  proper  consistency  for  spi 
with  pure  linseed  oil,  and  applied  immediately;  paint  left  in  the  cans  at  cloee^ 
day's  work  shall  not  be  usea.    The  exterior  of  the  hull  will  receive  three  coats  i 
lead  and  oil  as  dessribed,  and  all  blocking  shall  be  moved  as  required  for 
the  surfaces  covered,  giving  ample  time  Tor  such  places  to  become  thoroi 
before  the  launching  &kes  place.     The  pontons  and  pipe  line  shall  be 
same  manner  as  exterior  of  the  hull.    Tne  interior  of  the  hull  shall  be 
cleaned  of  dirt  of  every  description,  and  given  a  coat  of  red  lead  and  oil  prej 
above,  i)ut  on  as  the  work  progresses.    Two  coats  of  best  white  lead  and  oil  i 
afterwards  applied;  the  first  after  the  hull  is  completed,  launched,  and  found;; 
factorily  water-tight;  the  second  after  all  the  machinery  is  in  place  and  the  " 
completed  and  otherwise  ready  for  testing. 

i^40.  Machinery  and  ineial  work  shall  be  painted  one  coat  of  lead-color  paint 
leaving  the  works  of  the  manufacturer,     when  the  dredge  is  otherwise  com] 
all  machinery  and  metal  work  will  ret^eive  two  coats  of  good  paint  of  such 
and  color  for  the  several   parts  as  the  engineer  oftuter  in  charge  may  det 
This  painting  may  l)e  completed  before  the  testing  of  the  dredge,  but  any 

Eaint  on  either  machinery  or  woodwork  shall  be  made  good  before  the  di 
e  accepted. 

241.  Cabins  and  upper  works. — All  the  woodwork  shall  be  painted  in  a  thoraq 
first-class  manner,  to  the  satisfac^tion  of  the  engineer  officer  in  charge.  The  I 
rials  u-sed  shall  be  of  the  brand,  grade,  or  quality  hereinafter  specific,  and  shi; 
delivered  on  board  the  vessel  in  unbroken  original  packages,  bearing  the  mli 
name  or  trade-mark;  and  shall  be  open  to  inspection  or  test  at  any  time  thii 
engineer  officer  in  charge  or  his  appointed  agent  may  desire.  The  work  sba 
free  from  lumps  or  runs,  each  coat  except  the  last  sandpapered  before  next  d 
applie<l,  and  all  open  joints  in  deck  or  roof  filltKl.  All  woodwork  shall  be  pro| 
pnmed  as  soon  as  ix)ssible  after  being  put  in  place.  The  whole  of  the  work  • 
the  l)oiler  deck  except  the  upi)er  sides  of  roofs  shall  be  primed  with  one  good 
of  shellac;  all  knots  to  receive  an  additional  coat  of  shellac;  all  nail  he^ds  and  i 
holes  to  l)e  filled,  and  rough  surfaces  sandpapered.  Special  care  must  be  taken  tO 
vent  the  warping  of  panels  and  other  light  work.  The  main  deck  house,  both 
side  and  inside,  will  Ikj  painte<l  three  coats  of  white  lead  and  linseed  oil  with  a  I 
(juantity  of  japan  dryer.  The  last  coat  will  be  tinted  with  lampblack  for  such 
of  the  siding,  doorways,  etc.,  as  will  be  determined.  Tlie  coal  bunker  sheal 
will  be  painte<l  two  coats  of  good  mineral  paint.  The  underside  of  boiler  deck 
l>e  painted  three  coats  of  white  lead  thinned  with  one  part  of  turpentine  and 
part  of  boiled  linseed  oil,  the  last  coat  to  he  tinted  yellow  stone  <olor,  or  such  i 
as  may  be  selected.  The  outside  of  all  cabins  on  boiler  deck,  the  outside  of  sky 
and  pilot  house,  all  railings  and  nosings,  spars,  and  flag  poles  will  be  painted  i 
coats  of  white  lead  thinned  with  raw  linseed  oil  with  a  small  quantity  01  japan  d 
All  outside  doors  and  door  blinds  wMll  be  tinted  with  yellow  st^me  color,  or 
other  as  may  be  selected.  The  caps  of  hand  rails  will  be  tinted  with  lampb 
The  underside  of  hurricane  dec^k  outside  of  the  cabins,  and  the  ceiling  of  pilot  h< 
will  be  painted  three  coats;  the  first  coat  to  l)e  white  lead  thinned  with  three 
of  turpentine  to  one  part  of  boiled  linseed  oil;  the  second  and  third  coats  to  be 
quality  gretm  paint  of  such  shade  as  shall  be  selecteil.  The  underside  of  the  pit 
in^  |)arts  of  skylight  and  pilot-house  roofs  will  be  painted  three  coats  of  white 
thinned  with  one  part  of  turpentine  to  one  part  of  linseed  oil. 

The  inside  r>f  office  and  saloon  will  be  painted  four  coats;  the  first  to  l)e  white 
thinned  with  boiled  linseed  oil  and  turpentine  in  such  proportions  as  shall  be  d 
mined,  the  second  and  third  coats  to  l)e  of  white  zinc  in  oil  thinned  with  clear 

Sentine,  the  fourth  coat  to  be  of  white  zinc  ground  in  Dammar  V^arnish,  thinned 
rvstal  Dammar  Varnish.  The  inside  of  the  staterooms  in  forward  section  of  i 
will  l)e  painted  three  coats,  the  first  and  second  coats  to  be  white  lead  thinned 
three  jxarta  turpentine  and  one  part  boiled  linseed  oil,  and  the  third  coat  to  be  i 
proportions  of  white  lead  and  white  zinc  thinned  with  turpentine.  The  Imlan* 
the  woodwork  inside  will  be  painted  four  coats,  the  first  and  se<!ond  coats  to  be  1 
lead  thinned  with  turjK^ntine  and  boiled  linseed  oil  in  eiual  i)roportions,  thei 
coat  to  be  white  lead  thinned  with  turpentine  only,  and  the  fourtli  coat  to  be  ii 
coach  varnish.  Such  parts  of  kitcrhen  and  crew's  mess  room  and  quart^^rs  as  nu 
desirtKl  will  l)e  tinted  with  lampblack.  The  treads  of  all  steps  and  stairs  wi 
painted  with  a.  suitable  filler,  rubbed  down  with  fine  sandpai)er,  and  painted 
coat  l)e8t  ** Elastic  Spar  Varnish."  The  name  of  the  vessel  will  l>e  put  on  the  3 
boards  on  the  pilot  house  in  gilt  letters  10  inches  high,  on  a  dead  black  ground 
molding  will  be  painted  vermilion,  three  coats.    The  name  will  be  also  paintc 
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6  Btee]  drills  for  lx)i]er  ratchet,  j  to  1  inch,  advancing  hy  cightlui. 
2  ineltiri)^  hi<llcs,  iiie<liuin  and  sinall. 

1  pi[M;  \m\  hin^Hl  to  take  pipe  up  to  3  inches. 

2  pijK^  cutters,  *'Barnei<"  three  wheel  Not?.  1  and  2. 
6  i»ii>e  tongH,  "Bmwn'n  adjuHtable"  Nos.  1  to  5. 

3  chain  pipe  wrenchi*,  "Brock's"  Noe.  2,  3,  an«i4. 

8  •^Stillson's'*  wrenches,  two  each  6,  10»  14.  and  24  inches. 

12  fnjfineer's  wn»nches,  "Buck's,"  wrouj^ht  Imr  and  well  casehanlenetl,  two  each 
a  and  8  inches,  three  each  10  and  12  inches,  one  ea(*h  15  and  18  inches. 
1  set  of  drop  frir^^l  sti^el  wrenchi's  for  each  engine,  machine,  and  pump. 

1  set  of  drop  forged  steel  wrenches  for  each  capstan  engine. 

2  brass  oiler  w»ts,  6  pieces  eat*h. 

6  t>ilers,  sttH*l,  assorte<l  J  to  1  pint. 
<>  oilers,  long  siKiut,  1  pint. 

0  oilers,  long  s{)oiit,  1  (|uart. 

4  filling  cans,  two  1  quart,  two  2  (piart. 

3  galvaniziHl  iron  oil  tanks,  55  gallons,  with  pumps,  measures,  and  funnels 
plet4*. 

1  set  of  firing  tof>ls  for  t»ach  battery  of  lioilers. 
12  short-hand  Um I  coal  shovels. 

2  long-handled  coal  shovels. 

Wm.  B.  LADrjB, 
QipUiiiif  Corps  of  Enginem, 
SecreUiry  Mimmppi  River  Cbmmi$sioiL 
Office  of  tife  Secretary, 

Mississippi  Rfvkr  Commission, 

*Sf.  Louis,  J/o.,  May  17,  liX)4. 


Appendix  2. 

REPoirr  OF  Cait.  E.  W.  Van  C.  Lucas,  Corps  of  P^ngineers,  on  Operations  ih  tbi 

First,  8ecx^nd,  and  Third  Districts. 

Tnitei)  States  Engineer  Office, 

Memphis,  Tnin.,  Juue  7,  1904, 

('ol<»nkl:  I  liavi*  the  h«nn>r  to  submit  thi' following  report  of  oiH^rati(»ns  in  the 
first,  H'cotnl,  ami  third  <!i.^tricts,  Mississipjii  River  improvement,  for  the  vear  endiiUT 
May  31,  Mmm. 

llu'  rir>t  district  extends  from  Cairo.  III.,  to  the  foot  of  Island  No.  40,  a  distamr 
of  220  inih's.  Operations  in  tliis  <listrict  include  bank  revetment  work  at  Columbia 
and  llicktnan,  Ky.,  and  at  New  Madrid  and  (,'aruthersville,  Mo.;  systematic  iiupriive- 
inent  of  IMuni  Toint  Reach,  '^enne.^^see  an<l  Arkansas;  altatis  dike  work;  upi^rSL 
Franrisatnl  R(»<*lioot  levee  districts,  and  lower  St.  Francis  levee  district  to  the  oiMf 
hundred  ami  thirty-ninth  inilejwist. 

The  secon«l  <listri(t  extends  from  the  foot  of  Island  40  to  the  mouth  of  White 
River  i'.WK]  R.  ■.  a  <nstance  nf  17.S  miles,  excepting  on  the  left  liank,  when»  it  eud^at 
the  Coahoma-l'olivar  County  line  ('^^yo  L. ).  <)iK.*rations  in  this  district  include  l^nk 
revetment  work  at  Memphis.  Tenn..  and  IlojM*tiel<l  I^nd  an<l  Helena,  Ark.;  thf 
improvement  of  Wolf  River,  Tennesstn*;  the  White  River  and  upjHT  Ya7i>o  levwr 
tlistricts.  and  the  ]o\v«t  part  <»f  the  l«»wer  St.  Francis  levee  <listrict. 

The  third  <listrict  extends  from  the  Coahoma- lk»livar  County  line  t>n  the  left  l«nk 
{'M'^'y  L.  )  and  the  mouth  ot  White  River  t)n  the  right  luink  ('Mk\  R.  )  t«>  the  latit»>lr 
of  Warrenton,  Miss.  ((>()7  L.  ).  Its  o|>erations  inchule  Iwnk -revetment  work  at  Lake 
Ii«»livar  fmnt.  .Ashhrook  Neek,  ami  (ireenviile  IlarlH»r.  Mississippi,  and  Lake  Pn»^> 
deiH-e  and  I)elta  Toint,  l^Miisiana,  the  ahandoned  work  of  systt^natic  iinpix>\*etDent 
of  l^ke  lYovidenee  Reach,  and  the  Lower  YaziK>  and  Upixir  Tensas  levee  ditftrHi»> 

TAKT  I— CHANNEL  WORK. 
KIKST    DISTICHT    \(.MRo   TO    FlM>T   OF    ISLAND    40,  220    MILEH). 

('nln,n},ti.-t.  A'//.  !  Jl  /.. ).  —  (  For  <h^scription  an<l  previous  history  see  p.  3580,  Report 
Chief  nt  Knirineers.  is<)l.  \  SjK-cial  appropriation.  This  work  (see  map  No.  1  hei^ 
with)  consists  of  a  series  of  live  spur  dikes  protecting  ahout  2,200  feet  of  Dank  in  fiwut 


MISSISSI]'I>I    RIVKK    f'MMMlSSlnN.  l.'W 

t'i  tlif  tiiwn.  Nil  Hiirk  hai.**  Ui'ii  tli<iit*  -iiii'i-  \s\Ht.  iiii<|  iht*  pn^-iit  i-oiitiilimi-  an- 
luirU  i^M<i|  nhil  a*«  pLititi  in  thi'  liu't  aiiiiiial  n'}Mirt 

//■■  i  ■.111,  A  .,■  ■  ..>;  /.,  .  For  •lt-fri|itii-ii  :i:,.|  )>ii-\  inii**  lii<-l>ir\  >«■?•  lti'|Hirl«  t"linf 
ol  Kn.'Jiiii  r*.  Iv«i.  |».  111'*.".  |V«.\  |».  ;;7-Mi;  l-*"-'.  >ii|i|>li-iii<-iii.  |>  *.*\.  >|m«i.iI  a|ipr'i- 
l-r:.!?  -in  Thi*  ri  \<-tiiit'iit  "MI-  inaji  N'l'  L'  l»»ii'.\  iili  i\a'*  |>l.i>  •  tl  iii  I."***'',  l**^*'.'.  ami 
l*''l  .i:!'l  iTii  liiiit  <■  l.l.'ni  ti-,-t  i.f  i-fffi-tiM-  nxiliiii  r.t.  i»l  wlihli  **•«»  lit?  i*  .li-l  —Ivli* 
H>i\i  !i  iiiaitn-o"  aii'l  *»-'(<i  l'ii-t  faM'iiii>  inaMri-<^-.     Thi-  wurk  !«  iii  -.iii-iaii-'ix  •  •■^■•iiiiiiii. 

\i  ■  Vit/r,./,  V".  .*/  li.'.  Ki-r  «!i"*iTi|»iii»n  aihl  pn-vu-i;-  hi-turx  •^••-  K«-|m.iI«. 
ili'.iT  -i  Kjik'inii  n..  !••'••,  )•.  'JvV*.  ivi:,.  p.  ::7:i:.  jvi;.  p.  ;;ii'.m,;  |v.««i'|.  .:-.m|:  phki. 
I'  IT"**  "''iM  <  i.i)  a|i|ini|>iiali>>ii  Tlii- w«»rk  ■  m-i*  \iia\*  N«».  .'5  ln-rivsilh  i  .■ii-j-f- ■•( 
I.  J  ■*•  fi«-!  i>f  •■ffi'«ii\f  rfXfiiiifii!.  all  i-f  faoiiiH-  inaiUt— -.  aii>l  i-  vri'in-r.ill\  in  -ji....!  «■■  i,- 
•li'i  ii  •  \if|>(M(i*  at  a  l«'\^  jilafi'-  in-ar  tin-  l«»w-\\alt  r  lim-.  win  n-  Ihi-  1«im-Ii  i-  *-»ri,i 
M  h.it  il» «  a\til  Ths-  w  ill  Ih-  iipaintl  w  lufn  \«t  Hh*  "-lai:'-  ••!  wati  r  i*  -ulln  umj'1\  |..\\ 
\  ri  •  •  III  I  liaiik!!'  ill  llif  rfiaiiiii-l  i  r'i«-iiiL'  ji>ot  aUiM-  thf  inw  u  tliTiaTt-i..  ilic  ii|')<*  r  •  iii| 

•  •f  Mk' ri-\i-liiit-iil  u«irk,  wlihhiiiax  havi- tii  !«•  i-\iriiilt'«|  alM'<i!  I.imni  Iim  i  u|<-!iiaiii. 
I-'T  tfi.*  |iiii|"i-i'  >'J*i.«*Kl  a|i)<n<}iiiali-il  in  tin*  >i\iT  ai.-i  harU-r  a' T  i.l  l'"il.*  will  In- 
a..i.i.ii-l»-  .liiniiij  llti*  jiiM  T\\.i  y»  ar- 

*     r  .".,    ..,;••.,    I/.,.      ;  :ti   /;  |"..r  il  -fri|i||i'ii  aiiij    jiri'\  i.n;-  lii-rnrx    -■■•     Ili|.iil- 

«■}.:•!  .f  I  iijJiu-fT-.  Iv*.  |i  r.*i|.  P«»i.  |.  I  i'*!.  .i!i-l  P"»'..  >M|>|>li  Mil  ;:l,  |i  li.'» 
*»j»t..i!  a|>|>rii|iriati<'M  Tln-u-'iU  ■«■•■»•  lu.iji  N*-  I  Ih-ti-w  itli  inij-i-i-  .•;  {■■lii  iJiKt- 
.!■.  1  .  ••••i!  -.■!*"»  fi»  I  I'l  i-ffiiTixi-  n-vi-liiii-i)'.  ail  •■I  fa.-i  iin*  iii.illri---  I'li;-  r.\i  I'l.i  i  I 
:-  :-i  /■■-I  •  oritlMitiii  u:tli  lln*  i-\ri  pf  i-.n  •■!  -fsin'  .-.alpii.Lr  •■I  llir  ImmK  a''"\«'  lli- 
|i.»-. .  •!..  ij»  wliti-li  ii-tiirni!  il'iiiii;;  l!ii-  •>•.•  fM-'U  nf  \|»nl.  I'"»J  Tin'  tii:t\v  i.uji.l' 
lliiii.'  :  .i1fl\  IfluM  till-  ri-\i  liiK-Mt  i-<<li':li'-.i 'I  llli!il  <>i|..Ur  ia<-t,  )<ril  »j;i.i-  tlniilln 
(m*  L  !i  •-   Ui-ii   iii-ar!\  ^taiii-liar  v .      'lln-   l<--i\i  r  i-'mI  ••!    \\\*-   ii-\  ftii!i  lit    i^   Ijl.iti   !••  U- 

•  i'  -'  •  ■■  >  1.  I-  ■**•  n  T .  ii\  I  i\  ii._'  ■hii"  !■•  I  •!  ■  .  a'  f  .■  'Il  at  it-  l-"'t.  ai^'i  tf  .i  ii-  ;%*.*•  -■  'iiii- 
^i..'!.'  •  :    '  .t:iL  •  .i\  iiiL'  al--M'  tin-   !•  \  i-t:iii  i.l  w  l,:i  li  ii:a\   n  .iki-  iiii-i-«ar  \  an  <!)i«?ii  itn 

•  xl-    1-  ■  n  ;il"»ul  !.•«■»  Ii  I-!  i-nj       N-i  fi.i..!-  ;iii-  avaiLiMi-  l^-r  lurf  lii  r  w-i  I*  In  ri-. 

/■      .  /    .   f  /;.  1. '.     /,:  r .   ■  ••     /I- .  •  •■  '  >«-i- nia|i  N'l   ■'»  |jiT»-\i  il!i  lln- 

w-rk-     !  >'i.pr>t\i-nM-iit  III  t^i-  ii  .(•  Il  I  \li  II  I  ififii  al>«i\f  Mann-lx   I'ninl  l^'  immt  i  r.iiL.' 
In  .1  !    I'   .1  I.     \rkan*^i-.   a  •li*!aiii«-  ••!   aU.iit   L*«i  iniU-  i  l"«!    17!  Tl.i-*'  i-|ir.iii"n- 

!!•  r*     n  J  .■!  ;ii  l*»'«"J  aii'l  lia\''  U-i  n  ImIIx  .|i -«-f;l"-'l  in  -ul-iijin-iit  r«  i"-!!-      In  u'«  ii«i.il 

lift.-    T'lf  M  'fk  •!  'iM-  In-  l-it-ii  Tin- t  !..«-ijri- .  I   <  »* la  aihl    ltii!l<  r!--n  •  liu!i  ^  l-x   }■:!■■ 

i{>k>-  T*  •■  |*.ir!ial  I  ii»«nri  ••I  >  •!  M  |  •'>!  4  l.i/i-  !>\  pi  •■  lllkt■^  aii'l  a  i-r  li-h  ainl  -luin' 
*\jk'-  *'.'  I  ■  :.?ra.  ti-'Ti  ii  ll.i  l-.v\  u.iti  i  •  l..ii.i.*  1  l'\«liki««at  \-lt|"'ii  l.ti.  I  liJii»t  l-ar. 
ji!i  1  r  iii  P-'.r.i  Ilii-  ri  \i!'i.i  :.!  "I  i.ii'.j  ''.irk*  al'-\i'  l»anii-l-  l*"'.i.t.  t!ir"ii;.'li««ut 
X-lij*  ••  .IT  -I  I  I.  Ti  lli*-*.  r.i-iii|.  .iI-.riL" .«  I'.iit  ■  I  !  !i»  If'ihl-  "I  « »-ii-i'ia  aiitl  tiiiin  rt.-n  I  mi-. 
al  r  .  I'-'ii*  .ii:>l  iii-.ir  < 'r.i;jl:i  .li  |*i<:ril  .i;.- 1  r  in- •  • 'ii>;riii  ;i-<ii  ni  Nm  •■«  al  iijl>"lli 
Imiik- ■  t  lit*  ri-.i-r  I  rmii  Inii'l-  .ippr>'pnalt  •!  I*\  tin'  -niulrx  'ixil  i'lll  '^t  Njari  li  '.. 
J'«i .    tf.i'  (    'iiiMii-Mi.,!!  all"tti-.|  M.'i  iMMi.  SI*  |..i:..\i- 

lHki.li  :•  f'Miit  .  «h>.  iMfti 

\-I.|-  rr  lli  I. -I  ^.  •I'll 

I  i.  I.  •  •  r»  \'—tt  1 ".  ih<i 

I  ••x^H-id  Uir  .  :i.  i*Bi 


l,'i     I  ■  HI 

Will.  iIji- fciilfcitlriiii' .■!   I !  I- .fill,.-  ri-i-  :t  \i  .1-   ?■■■.■•!    !l  .i:    -i  I-.-'.-    i  r     i^.  ■    «;•...■ 

•  I'll J*    {'X   !ln"    '\  i  rtl"«  -  "f  r*'  »  !  ■  lit I    .\  ■  ■.  i  Ii  '..a!  •?■  '  ■  :•   .  I  !!:i«  r.l    '  ■  ■'  .      '  i    ■  ■  ■  - 

|U  i..|.  u!.-!  !?n-  ^  '■»!  •»•»  ali.'lli  .|  T  ■  •  » !.i  I..I?    \x.!-  t»aii-l«  T.  .'.  !   .  '»,.i'     ■  \i  !   ■■  .'■     - 

i"*.|,-;  !•  fi-l  lilt    in.-!   ;',,|N,rr.iT!!  !..  tin-  ?•  a>  ?. 

/»■     ■■/*'■.?.    I    ».■■.-.•             /.'             1  •  f '!t -.  f  I)'. ■ . I.  an-l  I'Fi '.,■■•:-  !      •    •       ■  •    K-  .  ' 

•  •(  I  !  •  f  .  !  I  i.fcr:iinp».  I*«"  :.  **'■.}•!  'in*  ?■'.  p  »""  -•'•  ii..ip  N--  •■  "'  ■  •■  "  I  ■  ■  ! 
n.  •  I  •;%  :»  I-  n  M  tii.i  nl  •  \T.  1.;.  ■!  .1-  ■■'.!  *•  >«»i"  Il  I  !  ':!-f'  i:  .  !•■■■  I'.i-.  ■  -  I'  ■.■  '  • 
il«if  .'.»■  'In-  JH4-*  t »* .1  X I  ar-  Tl  .    .    xx  ■  f    I.l* *•  !• «  •  I  .1    '-  «-i,  p'.i.  : !.  . ,  \    :■    •  ■  i 

|f«   -it  ?.!■  I  i-l  pii-  I  -  "1    r»  ■, • I  !•  Ml. III..". J       •  »i-i  ?.i*;    I  -  ■!  ;•   ■..•  •  ■       ;    .   '    .  .  .it    \\.  •.■ 

iarri'«l  ■  r.  un  d  r  an  a.!  -l:-.*  :  '  -I   S".<Niii  1'..m    ■'  .■  .i|.pr..i  r  .i*     ■      :    M  ■•■  '      :.    "  •■ 

All  !  •  •i.«.»ti*l  •  f  iiiiii><r  ri  p.i.r  x%'<rk  I  :  ■  :.•  •  i:;.j  m  .r  .i>.  i  '  ■•  •  ;  .  ■  < 
«•  ri'  ''hii  ««|,    •  .'•  iiiii-af  li-«  !  •  :    iii.k    jr. «■!•■.      ■    !    J  !•■!::;•. •    :•  •  *              i      . 

!»•.»•   !?.»    (■-  t  .1  tlif   !'•■••  fi     I  •■    •  M 

1  !,«     .  ■  «t     A    tl»'  "M  .I-*.?.  -   >x  ■■'  k  XX .»-   *  I    J  ■  ■   i  •  I     ';••■••     ■.  • 

A«»»     I  .•..M.-it  f   \    .1     N-.'\.    \.|tii-l  \    •   \     I  .  ■.   *   •■ 

\?  J  fi  ^  !.!  tin-  I  ffi.  Il . .   .    ■i.r".;-i;-  ri  ■  .  •     •     '  ,        '■■■":■  i  •  •    • 

4  ^a*  ;•  ■  *    .*  ••!    l.iM  .III    ri   i"  ri  -  ••  •  .1*.  I    !  '.I        .».•-*'.  I  •  .   .  I  . 

i..^"»i    ^-  I  ••iiil>ni*'il.     Al-'.i    -'.«■■»  Ill*    '-■    \\     ■'*         -.  .  I        ■■  :  I     . 
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The  cavinjr  Ix'Iow  the  upfHT  work  apjK'ars  to  have  Wii8e<l,  an<l  there  is  no  apparent 
nc<;es.sity  for  r<*pliu>iti^  it.     No  ofK'rationH  are  rotiteinplatiHl  for  the  coiniiii;  HeiiMiQ. 

Anhjt^tri  Itfud,  Trim.  ( I't.l  L.). — { For  (leHi-ription  and  previourt  hintory  HtHt  Ke|iort» 
Chief  of  En|rineerH,  liKW),  p.  4785;  liH)S,  Supplement,  p.  170.)  ThiH  U»nd  (i*ee  map 
No.  7  Ijerewith)  has  a  rontiniiouH  revetment  alx)Ut  10,450  feet  long,  of  whieh  al»uat 
7,5(X)  fi*et  at  th«'  lower  eii<l  is  of  fiwcine  mattrc»w?ej*,  and  tlie  remainder  of  woven  mat- 
tres.«<es.  It  it*  all  in  effective  condition.  Work  waH  carrie<l  on  during  the  iiaHt  HeflM»ii 
under  an  allotment  of  $S,000  from  the  appropriation  of  Mar(*h  3,  1903,  and  <*<inH0ted 
in  completing  the  repair  work,  Htartnl  during  the  previous  peaAon,  by  placing  a 
pocket  mat  111  by  120  feet.  After  the  Hul^idence  <A  the  1903  litMnl  the*  bank  for  a 
(*onsi<lerable  dintance  Wiv^  found  to  Ik*)  scalped  from  the  top  of  the  ]iavenient  for  oonie 
dintani^e  l>ack,  and  in  places  the  bank  l)ehind  the  f>aving  had  1)een  Hcotired  away. 
To  prevent  further  en>Hion  of  this  dt^wription  10  crib  dikes  were  construete<l  fpi»in 
the  upiHT  edge  of  the  paving  t<i  the  crest  of  the  bank,  and  willows  wt»re  plante<l  at 
15-foot  intervals  for  the  purpom>  of  in<lucing  a  natural  growth.  The  total  cost  of  tlie 
season's  work  was  $5,428.9?).  ( For  further  <letails  set*  report  of  Asst.  Knginc^er  A.  J. 
Nolty,  Api>i»ndix  2  A,  herewith.) 

F.itrlur.^  liriffl.  Ark.  (loS-lfH  H.). — (Fur  des<Tiption  and  previous  histurv  see 
Rt^ixirts  of  CMiief  of  Engineers,  liKX),  p.  478<);  HK)3,  Supplement,  p.  170.)  Vntil 
n»cently  this  revetment  (si»e  map  No.  8  herewith)  win*  17,.'i00  feet  long,  but  during 
the  last  two  years  al)out  4,4tH)  feet  of  woven  mattress  revetment  built  in  1H84~1K91 
has  IxHMi  (h^tn>y('<l,  while  alxMit  2,000  ftn^t  of  fasi'ine  mattress  n>vetnient  has  been 
built  to  partially  replace  it. 

()|)erations  during  the  season  were  c^rritMl  on  un<ler  allotments  of  $15,000  from  the 
appropriati(»n  of  March  3,  11K)3,  an<l  of  •S'U>,(HK)  from  the  same  appropriation,  origi- 
nally allotted  to  ()s(!iH)la  l>ar  and  later  transferre<l  to  this  work.  Two  fas<'ine  niat- 
tn»ssi»s  were  sunk — one,  705  feet  long,  just  al)Ove,  and  one,  778  feet  long,  ju>*t  lielov 
the  HM)2  work.  A  iKxket  cave  at  the  shore  e<lge  of  the  1899  rt*vetnient,  near  the 
head  of  the  work,  was  rei>ain»d  with  fascine  i>ocket  mattresses.  The  t<^)tal  cost  of  the 
season's  work  wiu<  §41,2b).28.  The  cost  jht  linear  foot  of  new  revetment  wats  $27.79. 
(F<»r  further  details  wee  rejMirt  of  Asst.  Engineer  A.  J.  Noltv,  Appendix  2  A,  here- 
with. ) 

The  i)rrigramme  of  work  <luring  last  .reason  was  carrieil  out  successfully  and  without 
incident  as  far  a.'^  practicable  with  available  fun<ls.  At  the  end  of  the  1902-3  eeainii 
10,(m;s  enbic  yards  of  }<toti<»  were  left  ston'<l  on  the  revetti»il  bank,  >^hich  afterwanb 
gave  w:iy,  and  out  <»f  the  lot  only  2, 137  cubit;  yards  were  recovennl,  the  net  lo* 
Ihmiil:  7/.»ol  cn))ic  y;l^d^<.  Mu<h  tlilKicultv  wa*^  exiH'rienctMl  throughout  the  working 
wa.'i^in  in  ol»taiiiim;  a  siitlicient  supply  ot  .»<t(me.  and  for  this  rc'iu^on  the  <NM<t  of  the 
work  was  soinew  li:it  in<Tease<l.  The  present  effe<tive  revetment  has  a  total  len>!th 
of  14,!MN)  iVet,  (jf  Nvliith  7,550  feet  Consists  of  gmins,  diktv,  and  woven  niattren^^ 
and  7,4<M)  hM't  of  fascine  mattresses.  Below  the  liH)3  work  is  a  gap  2.5(H)  f<i»t  loniE. 
where  the  <»ld  w«»ven  mattresses  have  Ikhmi  tlestn»yed  and  which  it  is  intt^mit^l 
to  rrplare  with  new  revetment  dnrinj:  the c«>niing  season.  Foralniut  2,S(K)f«H»t  U4»»» 
ttiis  gap  the  revetment  consists  of  (»Id  w«»ven  mattn^sses  built  in  l8iM.  which  arv 
bei:inninjr  to  show  siL'n*^  of  weaknos.  This  will  l>e  reinforce*!  with  fascine  n)attn*M*^ 
as  far  as  pra<'ti('able  with  available  fimds^  as  by  <loing  the  work  lH'ft>n»  the  old  revet- 
ment i<  destroye«l  the  bank  pavinir  is  saved  and  the  c<»st  retlnce<l  alwuit  half. 

ffsi-iohi  }»i,'  f  //;.;  li.  ..-  '  K«»r  dr>«Tipti(»n  and  pri'vi«nis  history  si*t»  Ue|M>rts  «»i  Chief 
nf  Mnu'iner fs.  \s\H\,  p.  .'UloU:  P.MKi,  Supplement,  p.  170.  i  This  revetment  (stv  niai* 
N.>.  1»  luri'witln  wa-  until  teicntly  abMit  7.7(H)  feet  lonir  and  <«insiste<l  of  3,750  feti 
nf  la^nne  nialtn'>s  n*\etin«'nl.  Ulnw  whi<-h  was  alx»nt  4,«H»0  ie«*t  of  wov«*n  niattn-rt* 
revftnu-nt.  .\b'»nt  tw"»  y»-;irs  a^ro  this  revetment  was  attaekrd  at  its  head,  and  simr 
that  lini"  ahnn^t  tin- eijtire  laxim-  mattress  fevetnniit  has  Ik-cu  <lestroye<l.  The 
pH'-rnl  •  ff»'(tive  re\etMM-Mt  cnn.-iftsnf  alM»nt  3<M)  feet  of  fascine  matt re>r«  revetnifnt 
and  al»"Ut  l.ooo  U  k\  ,.t  wi.vt-n  niattre>s  w«»rk.  Thi^^  woven  mattress  revetnsent. 
whil«'  «-!.ll  iii  plai«-.  is  n<'t  -nbjret  t«>  current  attat'k.  In'ing  Iwlow  the  projecting  |«»int 
at  the  1- <>t  .1  til'- la-i  iiH' ii\«  innrit.  Slmuld  the  |H.int  Ik*  carrinl  away  the  Wdven 
niattn'--^  r<\<  tniriit  W'iul'l  !»»•  raj'idly  dotroved  and  the  cavini;  would  ittntinue  ilown- 
>tn'anj  aiid  <ii-n«»\  tin-  I."W«r  ( ►-reola  and  l»nllert«'n  n-vrtments. 

\o  work  \\.i-d'M:«'  ImH' duriiiL:  the  year.  alth«»UL'h  a  new  fas4'ine  niattn'.*4sn'Vetnient 
tt»  nplatr  tin-  l-'-t  Work  wa>  cnntt'mplateil.  and  an  allotment  for  that  pur{H»»e  ef 
>.".»;.( M H)  u;j^  i!i:i«It'  ii..iii  ihf  aj'pr.'priation  <if  March  .'»,  \\h\:\.  This  allotment  wa<  lat«'r 
traii^tVirrit  t.'t);i'  llihlni^  r»«iid  W"irk  on  account  of  the  greater  nt»<t*si-itv  at  ihe 
laittr  p'.M' «'.  I»i:tiii_'  tin-  v.  ar  tin-  il«.:-tructinn  of  the  1M»5  fii>cine  mattn*ss  revetment 
ha*«  «•■  -rfin:.  ■].  !■  .t  a'  a  r.-li!i«'.l  rat«*. 

\  i  ...;t  L'jNMi  I, ,  r  ,.j  I.,.^^  rr\«  tMimt  is  iictiled  at  the  head  of  this  work  for  it"^  pn»|*t 
\»r«-ir«ti.ni.  'riii<  -i.oiil.l  l.\  ;ill  iiiean<  U- dnne,  it  |  Ki»i  bit  >.  during  the  (*onuni;  }^'as«'n, 
as  the  I'H'X'nt  bank  line  {>-  unusually  pmmI. 
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J^tirfT  Ot^ffilit  mill  HuUninn  /mr*.  .\rl\  •  l*l\~t*»S  /»'.  i.  —Tin*  rrvi*liin»iil  :il  tlii-  |il:ii'«* 
'"v'f  iiiii|i  Nil.  |i)  lii*r**MitIi  >.  14. ''bill  fii^t  I<>iil'.  i"  nil  fffii'tivi*.  :iiiil  iiiii*-!-!-  i>l'  :i.  lu)  ti'ft 

•  if  M'>\fii  iiiuttn-«i  n'\i*tiiit'iit  uii«l   ll.'JiNi  fii'i  lit   fiiM-iiii*  iii^iMn-^*-  rfM'tiiit-iil      Tin* 
la"i-uii*  ri'\i'tiiit'iii  nil  l(iilli*rtiiii   \k\t  i"  ii<*tiilil«'  :i.*<  iH-irivr  tin*  (ii'*-t  t'\ti'ii«i\i'  l.i^iiii' 
iiiattri-<*>  ui<rk  ilnin*  ••ii  tin-  Mi«*>i^M]>|>i   iSixiT       It  \\:io  |il:ii-rii  in  Iv*:!  **4.  i^  in  t\iil 
it-iit  •-tiii*liti>iii.  uihI  \\:\-  I'li^I  al>r<ii!iiti-l\  iMithiiii;  i'i>r  iii.iiiiti'iiHiiit-  <>r  ri'|i;iiro 

I  '^i.Ti.  ,Uk.  >       N<i  silIiitiiM'iit  \«:i«  iii.iilf  I'T  til ii«-triiiii«iii  nt  alMlti^  'likf-  •lnriiii; 
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the  after  bulkhead,  with  '*U.  S.  Dredge"  above  and  on  each  wheelhouse,  as  may  be 
directed.  The  numbers  of  tlie  staterooms  will  be  painted  on  the  inside  doors  as 
directed.  All  boats,  fire  pails,  floats,  life  buoys,  and  other  properties  will  have  the 
name  of  dredge  painted  on  them,  as  required  by  law. 

24^.  Materials. — All  coats  of  paint  herein  specified  are  to  be  counted,  exclusive  of 
the  priming  or  tilling  coats.  The  materials  used  for  the  punting  above  specitied 
shall  be  of  the  following  kinds,  grades,  or  qualities:  White  lead,  to  be  strictly  pure, 
ground  in  bleached  linseed  oil,  *' Collier,"  **  Southern,"  or  equal;  white  zinc,  to  be 
best  quality  Green  Seal  French  Process  Zinc,  manufactured  by  John  W.  Masury  & 
Son;  colors,  to  be  the  pure  colors,  ground  in  oil,  manufactured  by  John  W.  Masury 
&  Son;  lampblack,  to  be  PMdy's,  in  papers;  linseed  oil,  to  be  strictly  pure,  will  be 
tested  before  it  is  permitted  to  be  used;  turpentine,  to  be  strictly  pure  and  clear; 
spar  varnish,  to  be  Berry  Brothers'  Elastic  Spar  Varnish,  for  outside  work;  dammar 
varnish,  to  be  Berry  Brothers'  Crystal  Grinding  Damar;  inside  coach  varnish,  to  be 
Berry  Brothers'  Inside  Coach  Finishing,  for  inside  work;  japan  drier,  to  be  Berry 
Brothers'  Strictly  Pure  Turpentine  Oil  Japan;  putty  drier,  to  l^  strictly  pure. 

The  varnishes  and  japan  drier  must  be  delivered  in  the  manufacturers'  original 
imbroken  packages,  bearing  their  cap,  seal,  and  label,  and  must  not  be  opened  until 
inspected. 

WOKKSIIOP   AND   MACHINE   TOOLS. 

243.  Machine  tools. — The  machine  shop  will  be  outfitted  with  the  following  tools: 

Engine,  to  l>e  vertical,  with  8-inch  cylinder  and  8  to  10  inch  stroke,  fitted  and  fin- 
ished in  the  same  manner  as  called  for  in  the  case  of  the  larger  engines. 

Shafting,  etc.  A  line  of  shafting  with  all  requisite  hangers,  pulleys,  and  belts  for 
driving  all  machines. 

One  24-inch  swing-screw  cutting  lathe  with  compound  slide  rest  and  rod  feed;  bed 
to  be  14  feet  long.  The  lathe  to  be  furnished  with  a  full  set  of  change  wheels,  which 
must  include  those  for  cutting  all  pipe  threads;  also  large  and  small  face  plates,  I 
20-inch  4-jaw  chuck,  1  9-inch  3-jaw  chuck,  steady  and  follow  rests;  the  tail  stock  to 
have  set-over  for  turning  taper. 

One  25-inch  swing  vertical  drill  press  with  back  gear  and  power  feed  with  quick 
return  motion. 

One  18-inch  stroke  crank  shaper  with  swivel  vise. 

One  "Peerless"  No.  3  improved  bolt  and  pipe  threading  machine,  to  cut  bolts  from 
i  to  2  inches  and  pipes  from  1^  to  3  inches,  with  a  full  setof  lx)th  bolt  and  pipe  dies  and 
of  machine  taps  from  J  to  2  inches;  the  fittings  to  include  cutting-off  knife,  chuck  for 
gripping  nuts,  and  holder  for  taps;  all  threads  to  be  United  States  standard. 

One  emery  grinder  with  two  wheels  12  by  12  inches  and  rests  for  tool  grinding. 

Two  portable  vise  benches,  3 J  feet  long  by  2 J  feet  wide,  substantially  made  of  hard 
wood,  and  fitted  with  5i-inch  machinist  s  parallel  vises,  Prentiss  or  equal. 

One  blacksmith's  forge,  28  by  40  in(;hes,  with  fan  blower;  to  be  set  up  and  provided 
with  hood  smokestack  made  of  No.  12  U.  S.  G.  sheets,  and  all  casings,  deck  rings, 
guys,  etc. 

All  the  above  machine  tools  must  be  of  first-class  quality  in  every  respect,  of  make 
approved  by  engineer  officer  in  charge,  and  must  be  set  up  in  location  as  may^  be 
directed  and  put  in  complete  readiness  for  operation. 

244'  Smalt  tools. — The  following  tools  are  to  be  supplied,  of  first-class  quality 
throughout  and  of  approved  make: 

One  blacksmith's  anvil,  200  pounds. 

One  sledgehammer,  12  pounds. 

One  sledgehammer,  6  pounds. 

Two  blacksmith's  hand  hammers,  2  pounds  and  2  pounds  10  ounces. 

Twelve  blacksmith's  tongs,  assorted. 

One  set  of  blacksmith's  tools,  as  follows:  Top  and  bottom  swafjjes,  i,  |,  1 , 1},  2, 2i,  and 
3  inches;  top  and  bottom  fullers  J,  1,  and  2  inches;  1  flatter,  3  inches;  2  set-hammers, 
li  and  2  inches;  1  hot  chisel,  2  inches;  2  cold  chisels,  IJ  inches;  6 punches,  one  each 
round  and  square,  },  },  and  1  inch;  1  set  of  heading  tools  for  bolts,  from  f  to  1  inch, 
advancing  by  eighths — heading  tools  for  all  special  bolts  about  machinery,  such  as 
bolts  for  liners  of  pump,  and  for  countersunk  bolts  in  suction  head. 

One  cast-iron  swage  block,  medium  size. 

One  6-inch  machinist's  parallel  vise,  Prentiss  or  equal,  for  bench  in  machine  shop. 

One  copper  or  rawhide  nammer. 

Three  machinist's  hand  hammers,  assorted. 

Twelve  machinist's  hand  chisels,  assorted. 

Two  sleeve  ratchets,  15  inches,  Parker  No.  6. 

2  boiler  ratchets,  12  inches,  Parker  No.  9. 
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6  steel  drills  for  boiler  ratehet,  f  to  1  inch,  advancing  by  eighths. 
2  melting  ladles,  nie<lium  and  small. 

1  pipe  vise,  hinged  to  take  pipe  up  to  3  inches. 

2  pipe  cutters,  "Barnes"  three  wheel  Nos.  1  and  2. 
6  pipe  tongs,  "Brown's  adjustable"  Nos.  1  to  5. 

3  chain  pipe  wrenches,  "Brock's"  Nos.  2,  3,  and  4. 

8  "Stillscm's"  wrenches,  two  each  6,  10,  14,  and  24  inches. 

12  engineer's  wrenches,  "Buck's,"  wrought  bar  and  well  casehardened,  two  each 
6  and  8  inches,  three  each  10  and  12  inches,  one  each  15  and  18  inches. 
1  set  of  drop  forged  steel  wrenches  for  each  engine,  machine,  and  pump. 

1  set  of  drop  forged  steel  wrenches  for  each  capetan  engine. 

2  !)ras8  oiler  sets,  6  pieces  each. 

6  oilers,  stet^l,  a88orte<l  J  to  1  pint. 
G  oilers,  long  spout,  1  pint. 

0  oilers,  long  spout,  1  quart. 

4  filling  cans,  two  1  quart,  two  2  quart. 

3  galvanized  iron  oil  tanks,  55  gallons,  with  pumps,  measures,  and  funnels  com- 
plete. 

1  set  of  firing  tools  for  each  battery  of  boilers. 
12  short-handled  coal  shovels. 

2  long-handled  coal  shovels. 

Wm.  B.  Ladur, 
Captain,  Corps  of  Enffineers, 
Secrettiry  Mississippi  River  Oommistian, 
Office  of  the  iSECRETARV, 

Mississippi  River  Commission, 

^.  Louisy  Mo.,  May  17,  190i. 


Appendix  2. 

Report  of  Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  on  Opbrationb  im  th« 

First,  Secx)nd,  and  Third  Districts. 

United  States  Engineer  Oppick, 

Memphis f  Tenn,,  June  J,  J904, 

Colonel:  1  have  the  honor  to  submit  the  following  report  of  operations  in  the 
first,  second,  and  third  districts,  Mississippi  River  improvement,  for  the  year  endioff 
Mav31,  1904. 

The  first  district  extends  from  Cairo,  111.,  to  the  foot  of  Island  No.  40,  a  distance 
of  220  miles.  Operations  in  this  district  include  bank  revetment  work  at  Columbus 
and  Hickman,  ky.,  and  at  New  Madrid  and  Caruthersville,  Mo.;  systematic  improve- 
ment of  Phiiii  Point  Reach,  '''ennessee  and  Arkansas;  abatis  dike  work;  upper  St 
Francis  and  Reel  foot  levee  districts,  and  lower  St.  Francis  levee  district  to  the  one 
hundred  and  thirty-ninth  milepost. 

The  second  district  extends  from  the  foot  of  Island  40  to  the  mouth  of  White 
River  (893  R. ),  a  distance  of  173  miles,  excepting  on  the  left  bank,  where  it  ends  at 
the  Coahoma- Bolivar  County  line  (365  L. ).  Operations  in  this  district  include  bank 
revetment  work  at  Memphis,  Tenn.,  and  Hopefield  Bend  and  Helena,  Ark.;  the 
improvement  of  Wolf  River,  Tennessee;  the  White  River  and  upper  Yazoo  levee 
districts,  and  the  lower  part  of  the  lower  St.  Francis  levee  district. 

The  third  district  extends  from  the  Coahoma-Bolivar  County  line  on  the  left  bank 
(365  L.)  and  the  mouth  of  White  River  on  the  right  bank  (393  R.)  to  the  latitude 
of  Warrenton,  Miss.  (607  L. ).  Its  operations  include  bank-revetment  work  at  Lake 
Bolivar  front,  Ashbrook  Neck,  and  Greenville  Harbor,  Mississippi,  and  Lake  Flrovi- 
dence  and  Delta  Point,  Ix)uisiana,  the  abandoned  work  of  systematic  improvement 
of  Lake  Providence  Reach,  and  the  Lower  Yazoo  and  Upper  Tensas  levee  districia 


PART  I— CHANNEL  WORK. 
FIRST   DISTRICT    ( CAIRO  TO   FOOT  OF   ISLAND  40,  220  MILBB). 

3580,Bepoit 
„ , ,  _^ rx--.^ X ^pNa  1  here- 
with) consists  of  a  series  of  five  spur  dikes  protecting  about  2,200  feet  of  baiik  in  book 


Columhtis,  Ky.  (21  L.). — (For  description  and  previous  history  see  p.  3580, 1 
Chief  of  EngineorK,  1891.)    Special  appropriation.    This  work  (see  map  No.  1  lieie- 
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of  the  town.  No  work  has  been  done  since  1890,  and  the  i)re8ent  conditions  are 
fairly  good  and  as  stated  in  the  last  annual  report. 

Hickman^  Ky.  (36  L.). — (For  description  and  previous  history  see  Reports  Chief 
of  Engineers,  1890,  p.  3197;  1895,  p.  3756;  1902,  Supplement,  p.  91.)  Special  appro- 
priation. This  revetment  (see  map  No.  2  herewith)  was  placed  in  1889,  1892,  and 
1894  and  includes  1,450  feet  of  effective  revetment,  of  which  800  feet  is  old-style 
woven  mattress  and  650  feet  fascine  mattress.    The  work  is  in  satisfactory  condition. 

New  Madrid,  Mo.  (71  R.). — (For  description  and  previous  history  see  Reports 
Chief  of  Engineers,  1894,  p.  2859;  1895,  p.  3757;  1897,  p.  3696;  1899,  p.  3504;  1900, 
p.  4784.)  Special  appropriation.  This  work  (see  map  No.  3  herewith)  consists  of 
4,450  feet  of  effective  revetment,  all  of  fa.*»cine  mattress,  and  is  generally  in  good  con- 
dition excepting  at  a  few  places  near  the  low-water  line,  where  the  brush  is  some- 
what decayed.  This  will  be  repaired  whenever  the  stage  of  water  is  sufficiently  low. 
A  recent  change  in  the  channel  crossing  just  above  the  town  threatens  the  up{)er  end 
of  the  revetment  work,  which  mav  have  to  be  extended  alx)ut  1,000  feet  upstream. 
For  this  purpose  $20,()00  appropriated  in  the  river  and  harbor  act  of.  1902  will  be 
available  during  the  next  two  years. 

Caruthersville,  Mo.  (110  R.). —  (For  description  and  previous  history  see  Reports 
Chief  of  Engineers,  1899,  p.  3504;  1900,  p.  4384,  and  1903,  Supplement,  p.  169.) 
Special  appropriation.  This  work  (see  map  No.  4  herewith)  consists  of  four  dikes 
and  about  2,300  feet  of  effective  revetment,  all  of  fascine  mattress.  This  revetment 
is  in  good  condition  with  the  exception  of  some  scalping  of  the  bank  above  the 
pavement,  which  occurred  during  the  overflow  of  April,  1904.  The  heavy  caving 
immediately  below  the  revetment  continued  until  October  last,  but  since  then  the 
bank  has  been  nearly  stationary.  The  lower  end  of  the  revetment  is  likely  to  l)e 
destroyed,  however,  by  cavinj;  due  to  eddy  action  at  its  foot,  and  there  are  some 
signs  of  bank  caving  above  the  revetment  which  may  make  necessary  an  upstream 
extension  about  1,000  feet  long.     No  funds  are  available  for  further  work  here. 

Plum  Point  Reach  (147  to  186  miles  below  Cairo). — (See  map  No.  5  herewith.) — The 
works  of  improvement  in  this  reach  extend  from  above  Daniels  Point  to  near  Craig- 
head Point,  Arkansas,  a  distance  of  about  20  miles  (151-171).  These  operations 
were  begun  in  1882  and  have  been  fully  described  in  subsequent  reports.  In  general 
terms,  the  work  done  has  been  the  closure  of  Osceola  and  Bullerton  chutes  by  pile 
dikes,  the  partial  closure  of  Gold  Dust  Chute  by  pile  dikes  and  a  brush-and-stone 
dam,  the  contraction  of  the  low-water  channel  by  dikes  at  Ashport  bar,  Elmot  bar, 
and  Plum  Point;  the  revetment  of  caving  banks  above  Daniels  Point,  throughout 
Ashport  and  Fletchers  Bend,  along  a  part  of  the  fronts  of  Osceola  and  Bullerton  bars, 
at  Plum  Point,  and  near  Craighead  Point;  and  the  construction  of  levees  along  both 
banks  of  the  river.  From  funds  appropriated  by  the  sundry  civil  bill  of  March  3, 
1903,  the  Commission  allotted  $69,000,  as  follows: 

Daniels  Point $10, 000 

Ashport  Bend 8, 000 

Fletchers  Bent  1 1 5. 000 

Osceola  bar 36, 000 


69,000 


With  the  subsidence  of  the  June  rise  it  was  found  that  serious  damage  had  been 
done  by  the  overflows  of  1903  to  the  old  woven  mattress  revetment  work  at  Fletchers 
Bend,  and  the  $36,000  allotted  to  Osceola  bar  was  transferred  to  that  work,  which  is 
considered  the  most  important  in  the  reach. 

Daniels  Pointy  Arkansas  (152  R. ). — (For description  and  previous  history' see  Report 
of  Chief  of  Engineers,  1903,  Supplement,  p.  170. )  (See  map  No.  6  herewith. )  Until 
recently  this  revetment  extender  about  8,800  feet  upstream  from  Daniels  Point,  but 
during  the  past  two  years  the  lower  4,000  feet  has  been  practically  destroyed,  only  a 
few  detached  pieces  of  revetment  remaining.  Operations  during  the  past  year  were 
carried  on  unaer  an  allotment  of  $10,000  from  the  appropriation  of  March  3,  1903, 
and  consisted  of  minor  repair  work.  P'our  connecting  mats  and  three  crib  dikes 
were  placed,  339  linear  feet  of  bank  graded,  and  246  linear  feet  of  bank  paved,  all 
near  the  foot  of  the  1895  revetnient. 

The  cost  of  the  season's  work  was  $4,415.49.  (For  further  details  see  report  of 
Asst  Engineer  A.  J.  Nolty,  Appendix  2  A,  herewith.) 

At  present  the  effective  continuous  revetment  is  5,600  feet  long,  of  which  the  upper 
4,800  feet  is  of  fascine  mattresses  and  the  lower  800  feet  of  dikes  and  small  fascine 
mattresses  combined.  About  2,000  feet  below  are  some  small  detached  fascine 
mattreeses. 
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The  cavinjj:  below  the  upper  work  apjx'ars  to  have  ceased,  and  there  is  no  apparent 
necessity  for  rephicinj?  it.     No  operations  are  contemplated  for  the  coming  season. 

Ashjtort  Bendy  Tmn.  {h'po  L.). — ( For  description  and  previous  liistory  see  Keporte 
Chief  of  P'npineei-s,  liK)0,  i».  4785;  11H)3,  Supplement,  p.  170.)  This  bend  (see  map 
No.  7  herewith)  has  a  continuous  revetment  about  1(),450  feet  lonjj,  of  which  aliont 
7,500  feet  at  the  lower  end  is  of  ftiscine  mattresses,  and  the  remainder  of  woven  mat- 
tresses. It  is  all  in  effective  condition.  Work  was  carried  on  during;  the  pant  season 
under  an  allotment  of  ^8,000  from  the  appropriation  of  March  3,  1903,  and  cc^nsisted 
in  completing  the  repair  work,  startwl  during  the  previous  season,  by  placing  a 
pocket  mat  111  by  120  feet.  After  the  subsidence  of  the  1903  flood  the  bank  for  a 
consideral)le  distance  was  found  to  l)e  scalped  from  the  U)\y  of  the  pavement  for  some 
distance  back,  and  in  places  the  bank  behind  the  paving  had  l)een  scoured  away. 
To  prevent  further  erosion  of  this  description  10  crib  dikes  were  constructed  from 
the  upj)er  edge  of  the  paving  to  the  crest  of  the  bank,  an<l  willows  were  planted  at 
15-foot  intervals  for  the  purposi^  of  inducing  a  natural  growth.  The  total  cost  of  the 
season's  work  wiis  §5,428.99.  (For  further  details  see  report  of  Asst.  Engineer  A.  J. 
Nolty,  Apj)endix  2  A,  herewith.) 

F.'etchers  Bnidy  Ark.  {loS-lGl  R.). — (For  description  and  previous  history  see 
Reports  of  Chief  of  Engineers,  1900,  p.  4786;  1903,  Supplement,  p.  170.)  Until 
recently  this  revetment  (see  map  No.  8  herewith)  was  17,300  feet  long,  but  during 
the  last  two  years  about  4,400  ft»et  of  woven  mattress  revetment  built  in  1884-1891 
has  bei'n  destroyetl,  while  about  2,000  feet  of  fascine  mattress  revetment  has  been 
built  to  partially  replace  it. 

()l>erations  during  the  season  were  carried  on  under  allotments  of  $15,000  from  the 
appropriatir)n  of  March  3,  1903,  and  of  $;^5,(K)0  from  the  same  appropriation,  origi- 
nally allotted  to  Osceola  l)ar  and  later  transferred  to  this  work.  Two  fascine  mat- 
tresses were  sunk — cjne,  705  feet  long,  just  above,  and  one,  778  feet  long,  just  l)elow 
the  1902  work.  A  pocket  cave  at  the  shore  edge  of  the  1899  revetment,  near  the 
head  of  the  work,  was  repaired  with  fascine  pocket  mattresses.  The  total  iKist  of  the 
season's  work  was  $41,21(3.28.  The  cost  \^r  linear  foot  of  new  revetment  waa  $27.79. 
( For  further  details  see  report  of  Asst.  Engineer  A.  J.  Noltv,  Appendix  2  A,  here- 
with.) 

The  programme  of  work  during  last  season  was  carried  out  successfully  and  without 
incident  as  far  as  practicable  with  available  funds.  At  the  end  of  the  1902-3  season 
10, ()r)8  cubic  yards  of  st^me  were  left  storeil  on  the  revetted  bank,  which  afterwards 
gave  way,  and  out  of  the  lot  only  2,137  cubic  yartis  were  recovered,  the  net  loss 
iKMng  7,931  cubic  yards.  Much  diflicultv  was  exp**rienced  throughout  the  working 
6ea.son  in  obtaining  a  sufficient  supply  of  stone,  and  for  this  reason  the  cost  of  the 
work  was  somewhat  increased.  The  present  effective  revetment  has  a  total  length 
of  14,9(X)  feet,  of  which  7,550  feet  consists  of  groins,  dikes,  and  woven  mattrcooca, 
and  7,400  feet  of  fa.scine  mattres-ses.  Below  the  1903  work  is  a  gap  2,500  feet  long. 
where  the  old  woven  mattresses  have  been  destroyed  and  which  it  is  intended 
to  replace  with  new  revetment  during  thecoming  season.  Forabout  2,800  feet  below 
this  gap  the  nn'etment  consists  of  old  woven  mattresses  built  in  1891,  which  are 
l)eginning  to  show  signs  of  weakness.  This  will  \ye  reinforced  with  fascine  mattreflses 
as  far  as  practicable  with  available  funds^  as  by  doing  the  work  before  the  old  revet- 
ment is  destroye<l  the  bank  paving  is  save<land  the  cost  re<luced  about  half. 

(hceohi  bar  [JO.i  Ji.). — (  For  description  and  previous  history  see  Reports  of  Chief 
of  Engineers,  1S96,  p.  3(>()0;  1903,  Supplement,  p.  170.)  This'  revetment  (see  map 
N<».  9  herewith)  was  until  recently  alH)ut  7,7(X)  fet»t  long  and  consisted  of  3,750  feet 
of  fascine  niattress  revetment.  Inflow  which  was  al^out  4,000  feet  of  woven  niattresB 
revetment.  About  two  years  ago  this  revetment  was  attacke<l  at  its  head,  and  sinoe 
that  time  almost  the  entire  fa.«cine  mattress  revetment  has  lx»en  destroyed.  The 
j)resent  effective  revetment  consists  of  al>out  300  ftjet  of  fascine  mattress  revetment 
and  ab'^)ut  4,000  feet  of  woven  mattress  work.  This  woven  mattress  revetment, 
whil<'  still  in  place,  is  not  subject  Ut  current  attack,  being  below  the  projecting  point 
at  the  foot  of  the  fascine  n'vetnicnt.  Should  the  point  l)e  carried  away  the  woven 
nuittress  revetment  would  be  rapidly  dest roved  and  the  caving  would  continue  down- 
stream and  <U'stroy  th<'  Lower  Osceola  and  bullerton  nn*etment8. 

Xo  work  was  done  here  during  the  year,  although  anew  fascine  mattress  revetment 
to  replar(»  the  l<»>t  work  was  contemplated,  and  an  allotment  for  that  purpoi«  ol 
$i3(i,(XH)  was  miuh^  from  the  apj)ropriation  of  March  3,  1W3.  This  allotment  was  later 
tninsferreii  to  the  Flettrhers  Bend  work  on  accfunit  of  the  greater  necessity  at  the 
latter  pla<e.  During  the  year  tht?  destniction of  the  1895  fascine  mattress  revetment 
has  continued,  hut  at  a  reduce<l  rate. 

About  2, (KM)  feet  of  new  revetment  is  neede<l  at  the  head  of  this  work  for  itsfMroper 
protection.  This  should  by  all  means  Ik>  done,  if  }K)ssible,  during  the  coming seasoily 
as  the  pn*sent  bank  line  is  unusually  gixxl. 


^^ 
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Lower  Osceola  and  BuUerton  bars^  Ark.  (165- J 68  R. ). — The  revetment  at  this  place 
(see  map  No.  10  herewith),  14,300  feet  long,  is  all  effective,  and  consists  of  8,100  feet 
of  woven  mattress  revetment  and  11,200  feet  of  fascine  mattress  revetment.  The 
fascine  revetment  on  BuUerton  bar  is  notable  as  being  the  first  extensive  fascine 
mattress  work  done  on  the  Mississippi  River.  It  was  placed  in  1893-94,  is  in  excel- 
lent condition,  and  has  cost  absolutely  nothing  for  maintenance  or  repairs. 

Afjottis  dikes. — No  allotment  was  made  for  the  construction  of  abattis  dikes  during 
the  past  season,  but  an  examination  of  the  dike  at  Island  14  (183  R. )  (see  map  No. 
11  herewith),  placed  during  the  season  of  1902-3,  disclosed  a  gap  about  200  feet 
wide,  where  a  section  had  been  torn  away  during  the  1903  overflow.  This  was 
replaced  in  January,  at  a  cost  of  $1,131.83,  funds  being  available  from  a  small  Iml- 
ance  from  the  previous  season's  work.  (For  further  details  see  report  of  Asst.  Engi- 
neer A.  J.  Nolty,  Appendix  2  A,  herewith.) 

SECOND   DISTRICT    (FOOT   OP   ISLAND   40  TO   WRITE   RIVER,  173   MILES). 

Hopefield  Bend,  Ark.  (227-230  R.). — (For  description  and  previous  history  see 
Reports  of  Chief  of  Engineers,  1900,  p.  4787;  1903,  Supplement,  p.  172.)  The  revet- 
ment at  this  place  (see  maps  Nos.  12  and  13  herewith),  originally  extending  a  dis- 
tance of  16,600  feet  trom  Mound  City  Chute  to  Hopefield  Bend,  is  essential  to  the 
maintenance  of  deep  water  in  Memphis  Harbor.  From  station  0  upstream  to  Mound 
City  Chute,  a  distance  of  6,300  feet,  the  revetment  was  of  light  woven  mattresses 
built  in  188:3-1885,  and  is  either  destroyed  or  so  weak  as  to  be  entirely  useless.  From 
station  0  downstream,  a  distance  of  4,000  feet,  the  revetment  is  of  diagonal  woven 
mattresses  built  between  1887  and  1892,  and  has  failed  in  places,  and  shows  signs  of 
general  weakness.  Below  this  the  revetment  consists  of  6,300  feet  of  fascine  mat- 
tresses, which,  when  the  bank  was  last  exposed,  was  in  thoroughly  good  condition. 

Work  during  the  season  was  carried  on  with  an  allotment  of  $99,000  from  the 
appropriation  of  March  3,  1903,  and  consistefl  of  about  2,600  feet  of  new  fascine-mat- 
tress revetment  extending  upstream  from  a  point  about  1,300  feet  above  station  0, 
and  replacing  a  part  of  the  destroyed  woven  mattresses  built  in  1883-84.  In  addi- 
tion, a  connecting  mat  840  feet  long  and  116  feet  wide  was  placed  downstream,  from 
a  point  900  feet  below  station  0,  to  repair  breaks  in  the  1891  revetment.  There  were 
also  placed  18  connec^ting  mats,  this  large  number  being  rendered  necessary  by  the 
continuous  caving  during  the  progress  of  the  work,  which  made  the  bank  line 
extremely  ragged. 

The  work  done  this  season  was  carried  on  under  great  diflBculties  on  account  of 
the  constantly  caving  bank  and  the  strong  current,  ranging  from  6  to  8  feet  per  sec- 
ond. Channel  mats  Nos.  1  and  2,  respectively  1,000  feet  and  1,130  feet  long,  and 
254  feet  wide,  were  successfully  sunk,  with  current  velocities  between  6  and  8  feet 
per  second.  Channel  mat  No.  3,  915  by  254  feet,  built  with  especial  care,  and  sunk 
in  a  current  of  6  feet  or  less  per  second,  was  broken  in  sinking  and  the  lower  765  feet 
lost.  The  cause  of  this  loss  is  difficult  to  determine,  but  it  was  doubtless  due  to  the 
following  combination  of  adverse  circumstances:  While  the  mattress  was  l>eing  con- 
structed a  raft  of  40  (estimated )  saw  logs  was  forced  under  the  head  barges  and  lodged 
under  and  about  200  feet  below  the  head  of  the  mattress.  While  the  head  of  the 
mattress  was  being  lowered,  the  towboat  Chisca  was  blown  onto  it,  and  haule<l  off 
after  an  hour's  work.  This  dragging  over  the  mat  caused  some  damage,  and  prob- 
ably weakened  the  outer  edge  at  the  place  where  the  rupture  afterwards  started. 
After  the  boat  was  released  and  the  head  of  the  mat  successfully  sunk,  and  almost 
the  entire  mat  below  the  surface,  a  large  cave  occurred  just  abreast  of  the  line  of  rup- 
ture, and  the  weight  of  falling  earth,  estimated  at  several  thousand  tons,  fell  on  the 
inner  part  of  the  mat,  forcea  it  awav  from  the  bank,  and  caused  unusually  heavy 
strains  on  the  outer  edge.  At  about  the  same  time  a  number  of  the  saw  logs  previ- 
ously lodged  under  the  mat  were  forced  through  and  appeared  on  the  surface. 
The  rupture  of  the  mat  started  at  the  outer  edge,  the  mat  was  torn  across  to  the 
bank,  and  the  lower  part  drifted  downstream,  was  guided  by  the  towboat  below  the 
bridge,  and  lodge<l  on  the  head  of  Presidents  Island.  The  value  of  the  mat  lost  was 
$11,359.42. 

The  remaining  channel  work  of  the  season,  of  a  minor  character,  was  completed 
successfully  and  without  incident.  The  bank  was  graded  to  aslope  varying  from  1  on 
2J  to  I  on  3,  the  slope  being  carried  to  within  6  feet  of  the  top  of  tlie  bank.  The 
Pjaving  was  of  the  standard  type  adopted  in  the  first  and  second  districts,  and  con- 
sisted of  a  closely  pitched  layer  of  stone  7  to  8  inches  thick  on  a  bed  of  quarry  spalls 
3  to  4  inches  thick.  The  paving  was  carried  to  stages  varying  from  20  to  27  feet  on 
the  Memphis  gauge,  the  particular  height  being  governed  by  the  character  of  the 
soil,  the  paving  being  carried  above  all  sandy  strata  to  the  hard  clay  at  the  top  of 
the  bank. 
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Much  difficulty  and  dela}^  was  experienced  in  obtaining  a  sufficient  quantity  of 
stone,  and  this  added  materially  to  the  cost  of  the  work.  Before  final  suspension  of 
the.  work  the  plant  had  to  be  twice  withdrawn  to  Wolf  River  on  account  of  floating 
ice,  which  filled  the  river  from  bank  to  bank  for  several  days  on  each  occasion.  The 
total  cost  of  the  season's  work  was  $101,295.47.  The  cost  of  completed  new  revet- 
ment was  $26.29  per  linear  foot.  (For  further  details  see  report  of  Asst.  Engineer 
W.  M.  Rees,  Appendix  2  B,  herewith.) 

In  its  present  condition  this  revetment  contains  12,900  feet  of  effective  revetment,  of 
which  8,900  feet  is  fascine  mattress  work,  800  feet  woven  mattress  reinforced  with  a 
half  width  of  fasitine  mattresses,  and  3,200  feet  unprotected  woven  mattresses.  The 
gap  from  station  O  up  to  the  last  season's  new  work  will  have  to  l>e  revetted  during 
the  coming  season,  and  the  head  of  the  work  should  be  extended  upstreaui,  perhaps 
as  far  as  Mound  City  Chute.  The  unprotected  woven  mattresses  below  station  0 
should  l>e  rtdnforced  with  fascine  mattresses,  as  they  are  almost  certain,  if  left  in 
their  present  condition,  to  be  destroyed  in  the  next  year  or  two,  and  the  reinforcing 
can  l)e  done  at  about  half  the  cost  oi  new  work. 

Wolf  River  J  Tenn.  (^SO  L.). — (For  description  and  previous  history  sec  reports  of 
Chief  of  Engineers,  1893,  p.  2L%;  1896,  p.  1703;  1902,  Supplement,  p.  93;  1903,  Sup- 
plement, p.  172.)  Special  appropriation.  The  object  of  this  improvement  is  the 
maintenance  by  dredging  of  the  navigable  channel  to  the  county  bridge,  2^  miles 
alK)ve  the  river  mouth,  the  work  being  done  with  Government  plant  and  hired  labor. 

Work  during  the  year  was  carried  on  imder  an  allotment  of  $8,000  from  the  appro- 
priation of  March  3,  1903.  Operations  were  carried  on  from  September  29  to  Jano- 
ar>'  13,  and  resultxKl  in  the  removal  of  52,340  cubic  yards  of  eailh  at  a  cost  of  12.48 
cents  ])er  cubic  vanl,  and  153  snags,  etc.,  at  a  cost  of  $5.72  apiece;  the  totaJ  expendi- 
ture l)eing  $7,417.B2. 

The  plant  Ix'longing  to  this  work  is  in  bad  condition,  and  its  proper  repair  will 
take  nearly  all  of  the  remaining  balance  belonging  to  the  work.  No  funds  are  avail- 
able for  continuance  during  the  coming  low- water  season,  but  an  estimate  of  $d,000 
has  been  submitteil  to  the  Chief  of  Engineers  with  a  view  to  its  allotment  from  the 
funds  apj)ropriated  by  the  emergenc>^  river  and  harbor  act  of  April  28,  1904.  ( For 
further  details  see  rejport  of  Asst.  Engineer  W.  M.  Rees,  Appendix  2  B,  herewith.) 

Memphis  HarffOTy  Tenn.  {S30-'2S2  L.). — (For  description  and  previous  history  see 
reports  of  the  Mississippi  River  Commission  since  1882. )  The  work  at  this  place  (see 
maps  Nos.  12  and  14  herewith)  is  the  protection  of  between  2  and  3  miles  of  the  qity 
front.  A  total  of  14,800  feet  of  i)rotection  work  has  been  constructcKl,  of  which  the 
upper  part  is  now  covered  bv  a  sand  bar.  This  silted  up  revetment  is  of  woven  mat- 
tresses and  would  probably  f)e  destroyed  if  subjected  to  current  attack.  The  present 
effective  revetment  is  9,900  feet  in  length,  and  includes  4,100  feet  of  woven  mattresB 
revetment,  2, 1 00  feet  of  dike  work,  and  3,700  feet  of  fascine  mattress  work.  The  sand 
bar  covc^ring  the  upr)er  i>art  of  the  city  front  has,  during  the  last  year,  increased  in 
height  an  average  ot  0.4  feet  and  has  decreased  in  area  about  5}  acres,  the  area  lost 
iKMHg  a  strip  of  alx)ut  80  feet  average  width  extending  for  3,000  feet  from  the  foot  of 
the  bar  upstream.  This  cutting  away  of  the  bar  is  evidently  due  to  a  movement 
ui)streain  of  the  channel  crossing  from  Hopefield  Bend,  caused  by  the  reoent  reces- 
sion of  the  bank  line  at  the  latter  place.  While  there  may  he  some  further  cattiiu: 
awav  of  the  I>ar,  it  is  believed  that  conditions  are  nearin^astateof  eouilibriom  which 
can  W  maintaine<l  as  long  as  f  lopefield  Bend  is  held  in  its  present  snape. 

The  condition  of  the  revetment  work  is  generally  goo(l;  no  work  was  neoessary 
during  the  past  year  and  none  is  contemplate  for  the  coming  season. 

Ilelendy  Ark.  Cliffy  R. ). — ( For  description  and  previous  history  see  reports  of  Chief 
of  p:ngineers,  1890,  p.  3212;  1897,  p.  3701;  1899,  p.  3508;  1900,  p.  4789;  1903,  Supple- 
ment, i>.  173  )  S|)ecial  appropriation.  The  work  at  this  plac»e  (see  maps  Nos.  IS, 
IH,  aiKl  17  hen»with)  consists  of  4,900  feet  of  bank  revetment,  of  which  1,400  feet  is 
dike  work,  450  fe<*t  woven  mattress  work,  and  3,050  feet  fascine  mattress  work. 
Where  niiittn»sses  have  l>een  ust^l  the  revetment  work  is  gt»nerally  in  good  condition, 
but  along  the  bank  protected  by  dikes,  sloughing  has  (Mmtinue<rto  a  serious  extent 
Ejirly  last  fall  two  i)ocket  caves,  each  about  175?et*t  long,  occurred  between  Dikes  2 
and  3,  an<l  in  I)ecetul>er,  with  the  river  at  the  3  fet^t  stage,  the  bank  back  of  the 
dikes  st^ttUni  along  a  distance  of  1,000  feet  below  Dike  3,  the  greatest  width  of  set- 
tling Inking  alx^ut  125  fet*t,  and  the  greatest  depth  of  settling  alK)ut  20  feet. 

Tlie  bank  line  back  of  this  settling  is  now  dangerously  near  the  levee. 

A  seri(>H  of  borings  <leveloi)ed  the  fact  that  at  a  depth  of  40  to  50  feet  below  the 
surface  a  stratum  of  ({uicksand  exists,  which,  during  very  low  stages,  is  being  slowly 
force<l  toward  the  river  by  the  weight  of  the  c*arth  alwve.  From  time  to  time  tbese 
st»ttlcments  occur  as  a  resiilt.  It  would  seem  that  the  mattress  revetment  tends  to 
hold  the  (juicksaud  in  place,  as  most  of  the  settlement  has  occurred  back  of  the  dike 
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work.  The  solution  of  the  problem  here  presented  is  under  careful  consideration  now, 
and  it  is  expected  that  some  plan  to  relieve  the  situation  will  be  decided  on  as  soon  as 
the  river  falls  sufficiently,  probably  within  the  next  month.  The  amount  of  availa- 
ble funds  was  too  small  to  pennit  any  extensive  work,  and  the  only  thing  attempted 
during  the  past  season  was  the  revetting  of  the  two  deep  pockets  between  Dikes  2 
and  3  with  fascine  mattresses,  and  the  construction  across  each  of  these  pockets  of  a 
crib  dike  to  break  up  eddy  action.  The  total  cost  of  the  season's  operations  was 
$7,189.24.  (For  further  details  see  report  of  Asst.  Engineer  W.  M.  KeJjs,  Appendix 
2  B,  herewith.)     Amount  available  for  work  during  coming  season,  $10,()00. 

PLANT,  FIRST   AND   SECOND    DISTRICTS. 

Repair  work  on  plant  was  continued  during  the  year  with  the  unexpended  balance 
from  the  previous  year,  an  allotment  from  the  appropriation  of  March  3,  1903,  and  a 
transfer  from  funds  previously  allotted  to  third  district. 

The  only  new  work  was  the  construction  of  one  fiat,  60  by  16  by  4  feet.  The  prin- 
cipal work  was  the  reconstniction  and  repair  of  deteriorated  plant  begun  during  the 
previous  year,  and  the  general  conditions  have  been  greatly  improved.  The  expendi- 
tures during  the  year  ending  April  30  were  as  follows: 

Care  of  plant 112,112.74 

New  flat 650.00 

Repairs  to  plant 75,038.69 

87,801.43 

Steamer  Unique, — ^The  small  propeller  steamer  Unique  has  been  purchased  at  a  cost 
of  $14,000,  one  half  from  plant  allotment  to  first  and  second  districts  and  one-half 
from  plant  allotment  to  third  district.  This  steamer  was  built  by  the  Ward's 
Engineering  Works  of  Charleston,  W.  Va.,  and  has  a  steel  hull  90  feet  long,  14  feet 
beam,  4J  feet  depth,  28-inch  draft,  ISJ  feet  width  over  guards.  The  boiler  is  tubular, 
with  outboard  condensers.  The  engine  is  triple  expansion  of  a  very  compact  type, 
developing  about  200  horsepower,  with  a  coal  consumption  of  about  2  pounds  per 
indicated  norsepower.  The  propeller  is  46  inches  in  diameter  and  operates  in  a 
recess  built  into  the  hull  which  completely  protects  it  from  drift.  This  steamer  is 
of  a  type  radically  different  from  anything  in  use  on  the  Mississippi  River,  and  in 
addition  to  utilizing  it  for  surveying  and  inspection  purposes  it  is  proj)ose<l  to  con- 
duct a  series  of  experiments  to  determine  the  value  of  this  type  for  towboats  and 
other  vessels  in  use  on  commission  work. 

With  the  allotment  already  made  for  the  coming  sea^^on  almost  the  entire  plant 
will  be  placed  in  thoroughly  serviceable  condition.  (For  further  details  see  report 
of  Asst.  Engineer  A.  J.  Nolty,  Appendix  2  C',  herewith. ) 

THIRD   DISTRICT    (WHITE   RIVER  TO   WARRENTON,    MISS.,    214   MILES). 

Lake  Bolivar  Fronty  Miss.  (417  L.). — (For  description  and  previous  history  see 
Report  Chief  of  Engineers,  1903,  Supplement,  p.  220. )  The  effective  revetment  at 
this  place  (see  map  No.  33  herewith)  is  3,775  feet  long  and  of  woven  mattresses.  The 
revetment  is  in  generally  good  condition,  the  only  work  necessary  during  the  pai?t 
fieason  being  the  minor  repair  of  numerous  small  breaks  due  to  wave  wash  and  sur- 
face water  from  the  bank.  Cof-t  of  season's  operations,  $1,056.75,  from  allotment  for 
general  repairs  to  existing  works.  (For  details  see  report  of  Asst.  Engineer  Arthur 
Hider,  Appendix  2  D,  herewith.)  No  work  is  contemplated  during  the  coming 
season. 

Ashbrook  Necky  Miss.  (446  L.). — (For  description  and  previous  history  see  Report 
Chief  of  Engineers,  1903,  Supplement,  p.  220. )  This  revetment  (see  map  No.  34 
herewith)  was  built  to  prevent  a  cut-off,  and  is  10,100  feet  long,  of  which  2,000  feet  is 
of  old  woven  mattresses,  7,600  feet  of  woven  mattresses  reinforced  with  fascine  mat- 
tresses, and  500  feet  of  original  fascine  mattresses. 

The  principal  work  during  the  past  year  was  the  placing  of  2  fascine  mattresses 
250  feet  wide  and  respectively  1,000  and  830  feet  long  to  reinforce  old  woven  mat- 
tresses before  they  could  give  way,  a  policy  that  has  been  successfully  followed  in 
the  third  district  for  several  years,  and  which  results  in  saving  about  half  the  cost 
of  replacing  old  woven  mattresses  after  their  destruction. 

Otner  repairs  made  were  of  a  minor  character,  including  restoration  of  bank  pav- 
ing, damaged  by  wave  wash  or  surface  water  from  the  bank.  Expenditures  for  the 
year,  $38,086.61,  from  allotment  of  $50,000  from  appropriation  of  March  3,  1903. 
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(For  further  details  see  rt»port  of  Apst.  Engineer  Artliur  Hider,  Appendix  2  D, 
herewith. ) 

The  general  condition  of  this  revetment  is  excellent;  two  sections  of  woven  mat- 
tress revetment,  resiKMitively  1,150  and  900  feet  long,  are  still  to  be  reinforced,  but 
this  work  is  not  urgent. 

(treenrille  Hnrlmr,  Mm,  (478  L.). — (For  description  and  previous  history  see 
Report  Chief  of  Engineers,  1903,  Supplement,  p.  221. )  Spec^ial  appropriation.  This 
revetment  (see  map  No.  35  herewith)  has  an  effective  length  of  12,100  feet,  of  which 
1,400  feet  is  of  old  tyi)e  woven  mattresses  and  10,700  feet  of  woven  mattreeees  rein- 
forceil  with  fascine  mattre^'ses. 

The  work  of  the  past  season  consisted  in  the  repair  of  three  breaks  in  the  upper 
bank,  requiring  rograding  and  repaving,  and  the  construction  and  placing  of  a  stand- 
ard fasttine  mattress  750  feet  by  225  feet  to  reinforce  the  old  woven  mattress  between 
range^^  120  and  12H.  Cost  of  season's  operations,  $27,791.51,  from  allotments  to  this 
work  from  api)ropriations  of  June  13,  1902,  and  March  3,  1903.  (For  further  details 
see  re]X)rt  of  Asst.  Engineer  Arthur  Ilider,  Appendix  2  D,  herewith.) 

At  least  one  of  the  up|)er  bank  breaks  was  probably  caused  by  surface  water  from 
the  upj)er  bank.  This  revetment  is  in  generally  good  condition,  and,  as  far  as  can 
now  be  determined,  will  require  no  work  during  the  coming  season. 

JjuLe  J*ruvidtiire  reach  {517-55^  R. ). — This  is  one  of  the  reac'hes  originally  selected 
bv  the  commission  for  systematic  improvement,  and  was  abandoned  some  years  ago. 
(For  description  and  history  see  Report  Chief  of  Engineers,  1903,  Supplement,  p.  221.) 

Ixfuhinmi  lieiuU  lAmmnmi  {5JJ  R.). — (For  description  and  previous  history  see 
Report  Chief  of  Engineers,  1903,  Supplement,  p.  221 . )  This  revetment  was  \>uilt 
Wtween  1889  and  1893  and  ])artly  repair^  in  1896-97.  It  had  a  total  lenffth  of 
15,820  feet,  but  alnnit  4,000  feet  at  the  lower  end  has  l)een  dt^stroyed.  No  work  was 
done  cluring  the  year,  and  none  is  contemplateil. 

ImL'c  J^orldcnfYj  Jm.j  metitimt  {540  R.). — (For  description  and  previous  history 
see  Report  Chief  of  Enginwrs,  1903,  Supplement,  p.  222.)  This  revetment  (see 
maps  30  and  37,  herewith )  protects  the  town  of  l^ke  l*rovidence  and  the  inmortant 
levee  across  the  foot  of  the  lake,  and  has  a  total  lengtli  of  12,600  fi»et,  of  which 
2,200  feet  is  of  old  style  woven  mattresses,  700  ftH*t  woven  mattresses  reenforeed 
with  fascine  mattresses,  5,000  feet  fascine  mattresses  reenforeed  with  fascine  mattres- 
ses, and  4,700  feet  original  fascine  mattresses. 

Work  during  the  past  season  includeil  a  channel  mat  800  by  250  feet,  ranges  75  to 
83;  a  channel  mat  924  by  250  feet,  ranges  28  to  3<(,  and  a  pocket  mat  of  1,353  squares 
between  ranges  78  and' 83.  Total  expenditures  for  the  8t»ason's  work,  $46,3^.46, 
from  allotments  to  this  work  and  general  repairs  to  existing  works,  appropriation  of 
March  3,  1903.  (For  details  see  report  of  Asst.  Engineer  Arthur  Hider,  Appendix 
2  I),  herewith.) 

On  March  13  last  a  cave  al)out  700  feet  Icmg  occurred  in  the  upper  bank  pavins 
at  an<l  alx)ve  range  :^>,  which  probably  involves  the  channel  mat,  wnich  is  of  theola 
woven  type. 

The  up|)er  4,(X)0  feet  of  this  revetment  is  now  prote<  ted  by  the  Longwood  bar, 
which  has  continued  its  move  downstream.  The  middle  3,000  feet  is  reasonably  safe, 
while  the  l()wer  mile  is  subject  to  st  rong  current  attack  where  the  channel  isnarroweBt. 
The  woven  mattress  revetment  from  ranges  20  to  28  and  36  to  52  should  be  reenforued 
as  S(X>n  as  possible,  which  work  will  leave  in  the  revetment  no  unprotected  woven 
mattresses. 

The  work  contemplatiHl  for  the  coming  season  includes  a  new  mattress  at  the  break 
alM)ve  range  36  an<l  reenforcin^i  mattresses  as  far  as  practicable  over  the  unprotected 
woven  mattR»ss  revetment. 

Delta  Point,  Ijijuisinnn  (.'5.'/^ /^ ).—( For  description  and  previous  history  see  Report 
Chief  of  Engintvrs,  HH)3,  Supplement,  p.  223. )  This  revetment  (see  maps  Noe.  3S 
and  39,  herewith )  Uas  an  effective  length  of  5,900  feet,  of  which  4,600  feet  is  woven 
mat,  600  feet  woven  mat  n»enforceil  by  fascine  mat,  and  700  feet  original  fascine  mat 

No  work  has  l>et»n  neci*ssarv  for  several  seasons,  Imt  recent  surveys  indicate  a  chan- 
nel movement  towanl  the  ])oint,  andiaving  has  occurred  for  4,000  feet  above  the  head 
of  the  effective  revt  tment,  range  9  west,  which,  if  cimtinued,  will  tend  to  move  up- 
stream the  channel  cros-^^ing  fntin  Delta  Point,  and  {lerhaps  create  a  cavinff  bank  on 
tlie  Mississii>pi  side,  where  the  levee  was  n?i*<'ntly  constructetl,  to  close  the  West  Fmv 
from  (  cntennial  l^ke.  To  follow  this  ])ossible  movement  a  survey  of  Delta  Point 
reach  (see  map  No.  39,  herewith)  was  made  last  fall,  and  it  will  probably  be  the  fint 
of  a  s«*nes. 

Tlu-ic  is  no  appariMit  necessity  for  any  work  during  the  coming  season. 
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POH8IBLE  CrT-0FF8. 

Four  necks  are  under  observation  in  order  that  possible  cut-offs  may  be  guarded 
against  whenever  necessary. 

Caulks  Neck  {410-423  R. ). — The  survey  of  1903  shows  a  recession  of  the  upper  bank 
line  at  the  narrowest  part  of  100  feet  during  the  year.  The  shortest  distance  across 
the  neck  is  3,800  feet.  The  present  maximum  caving  is  about  a  half  mile  below  the 
narrowest  part. 

This  neck  is  apparently  safe  for  several  years. 

Ashhrook  Neck  (446-45S  L. ). — The  upper  side  of  the  neck  is  protected  by  a  revetment 
and  there  is  no  dangerous  caving.  The  shortest  distance  across  the  neck  is  about 
2,000  feet,  and  there  is  no  present  danger  of  a  cut-off. 

Carters  Neck  (461-474  L.). — The  survey  of  1903  shows  maximum  caving  at  the 
narrowest  point  of  300  feet  during  the  year.  The  shortest  distance  across  the  neck 
is  3,250  feet,  and  there  is  no  present  danger  of  a  cut-off. 

Leland  Neck  {470-4^4  R-)- — The  survey  of  1903  shows  maximum  caving  at  the 
narrowest  part  of  300  feet  during  the  year.  The  distance  across  the  neck  at  the 
narrowest  part  is  3,500  feet.  The  spur  levee  built  to  prevent  cut-off  by  surface  wash- 
out is  6,350  feet  long  and  terminates  in  the  woods,  and  as  long  as  this  levee  stands 
intact  there  is  no  especial  danger,  but  it  has  only  a  6-foot  crown  and  2  on  5  slopes, 
and  is  exposed  to  wave  wash,  although  the  maximum  head  of  water  against  it  is  only 
about  3i  leet.  It  might  be  well  to  enlarge  it  to  standard  levee  section,  but  probably 
better  to  terrace  for  protection  against  wave  wash,  and  it  could  be  advantageously 
extended. 

The  upper  bank  at  this  place  will  almost  certainly  have  to  l)e  revetted  within  two 
or  three  years,  as  the  spur  levee  is  leas  than  1,500  feet  from  the  caving  bank  for  a 
considerable  distance.  (For  further  details  see  report  of  Asst.  Engineer  Arthur 
Hider,  Appendix  2  D,  herewith.) 

STONE,    THIRD    DISTRICT. 

Stone  for  the  season's  work  was  obtained  from  the  reserve  supply  atGreenville 
remaining  from  the  previous  year,  and  from  the  Government  quarry  on  Little  Red 
River,  near  Searcy,  Ark.,  from  which  place  14,336  cubic  yards  had  been  quarried 
and  towed  to  Greenville,  at  a  cost  of  83.54  cents  for  quarrying  and  loading,  62.16 
cents  for  towing,  and  16.4  cents  for  unloatling,  making  the  cost  on  barges  at  (xreen- 
ville  about  $1.46  and  on  the  bank  at  Greenville  $1.62  per  cubic  yard.  At  the  con- 
clusion of  the  season's  revetment  work  there  was  left  at  Greenville  a  reserve  of 
approximately  12,000  cubic  yards. 

In  February  last  the  quarry  was  again  opened  and  11,376  cubic  yards  taken  out 
and  loaded  and  the  greater  part  towed  to  Greenville.  Quarrying  has  just  been 
su8pende<i  on  account  of  the  low  stage  in  the  Little  Reii  River  and  the  last  of  the 
stone  is  now  en  route  to  Greenville,  ])ut  the  cost  can  not  be  computed  until  all  the 
plant  employed  has  been  taken  to  Greenville  and  laid  up.  It  will,  however,  prob- 
ably be  greater  than  last  year. 

Early  work  at  the  (juarry  started  February  4  and  by  February  15  the  quarry  was 
in  full  operation,  but  it  was  not  until  March  28  that  loading  coufd  be  undertaken,  as 
the  usual  spring  rise  was  delayed  and  the  water  too  low  for  earlier  navigation.  In 
the  meantime,  on  account  of  the  apparently  poor  chance  for  towing,  a  considerable 
part  of  the  stone  allotment  had  been  transferred  to  plant  account,  where  it  could  be 
advantageously  utilized,  so  that  when  navigation  became  possible  the  available  funds 
were  sufficient  to  run  the  quarry  only  during  part  of  April.  To  insure  an  adequate 
supply  of  stone  for  the  propose* I  Longwood  revetment,  which  will  protect  an  import- 
ant stretch  of  Lower  Yazoo  levee,  the  Mississippi  levee  commissioners  offered  to  pay 
the  expense  of  operating  the  quarry  and  towing  as  long  as  the  stage  of  the  nver 
would  permit.  largely  on  this  account  there  is  now  available  at  Greenville  nearlv 
25,000  cubic  ^'ards  oistone,  almost  enough  to  dothecontemplated  work  at  Ix)ngwood. 

The  remaining  stcme  needed  for  the  sea.«on's  work  can  \ye  readily  obtained  from 
contractors  in  ample  time  for  use.  F.xpenditures  during  the  past  year,  $17,411.09, 
from  unexpended  allotment  of  previous  year.  (For  further  details  see  report  of 
Asst.  Engineer  Arthur  Hider,  Appendix  2  D,  herewith.) 

PLANT,    THIRD    DISTRICT. 

During  the  year  the  plant  has  been  maintained  in  serviceable  condition  at  a  cost 
of  $27,759.  The  cost  of  caring  for  plant  and  property  was  $21,867.02,  making  a  total 
for  care  and  repair  of  $49,626.02.     In  mldition,  12  new  barges  were  built  at  a  cost  of 
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|o8,208  for  construction  and  $1,800  for  delivery,  and  work  on  the  new  steel  towboat, 
to  cost  |sW,iK)0,  has  l)een  in  progress  at  Jefferson ville,  Ind.  While  the  w^ork  on  this 
new  towlx)at  hiis  l>een  very  slow,  it  is  excellent  in  quality,  and  there  is  every  reason 
to  expect  a  first-class  l)oat.  From  present  prospecte,  it  will  be  delivered  i»arly  in 
July.  Total  expenditure  for  plant  during  the  year  ending  April  30,  1904,  $93,!M4.15. 
(For  further  details  see  report  of  Asst.  Engineer  Arthur  Hider,  Appen<lix  2  D, 
herewith. ) 

Half  the  cost  of  the  small  propeller  steamer  Unique^  described  in  detail  under  plant, 
first  and  second  districts,  was  i)aid  from  the  allotment  to  plant,  third  district. 

For  the  coming  season's  work,  aside  from  onlinary  repairs  and  care  of  plant,  the 
only  work  of  imi)ortance  under  this  head  will  l>e  the  repair  of  tug  Parker,  at  an  eeti- 
mateil  cost  of  $4,500,  and  the  rei>air  of  hydraulic  grader,  at  an  estimated  cxwt  of 
$2,500,  for  which  funds  have  l)een  transferred  from  unused  l)alances  of  allotments  to 
other  works. 

fiENBRAL  REMARKS  OX   CHANNEL   WORK,    FIRST,    SECOND,    AND    THIRD   DISTRICTS. 

The  soa<*on's  work  has  been  generally  satisfactory,  although  in  the  upper  districts 
the  destruction  of  old  woven  mattress  revetment  has  in  places  progressed  faster  than 
the  work  of  replacing  with  fascine  revetment  could  be  done. 

In  the  first  and  second,  districts  the  principal  work  was  done  at  Fletchers  Bend 
and  Hoi>etield  Hen(i,  where  tlie  destruction  of  old  work  has  progressed  rapidly  dur- 
ing the  last  two  years.  Similar  conditions  exist  at  Osceola  bar,  but  lack  of 'funds 
j)revented  any  work.  Much  rtMiiains  to  do  at  all  three  places,  but  it  is  hoped  that 
the  allotments  for  liK)4-5  will  permit  restoration  at  all  breaks  and  the  reenforcement 
of  the  old  revetment  at  the  most  critical  points.  There  was  no  reserve  stone  supply 
in  these  districts  at  the  l)egiiming  of  the  working  season,  and  on  account  of  laoor 
conditions  and  the  difficulties  of  rail  tran8()ortation  the  contractor  was  unable  to 
furnish  stone  as  rapidly  as  needed.  In  consequence,  many  delays  occurretl  and  the 
cost  of  tht»  work  was  corresi)ondingly  increased. 

In  the  third  district  the  year's  work  included  closing  breaks  in  the  Greenville  a|id 
I^ke  Provi<lence  revetments,  and  the  continuation  of  the  reenforcement  of  the  old 
revetment  at  both  places  and  at  Ashbrook  Neck.  The  conditions  are  very  satisfac- 
tory at  all  existing  revetments  exc^epting  at  Lake  Pmvidence,  where  a  now  break 
occurre<l  in  .March,  and  its  closure  and  some  reenforcement  work  will  be  necessary. 
The  i>rincii>al  work  for  the  coming  sason  in  the  third  district  will  be  the  new  revet- 
ment for  levee  protection  at  Longwood,  Miss. 

There  is  little  difference  in  construction  metho<ls  in  use  in  the  districts,  the  only 
one  of  note  l)eing  the  use  in  the  first  and  second  districts  of  spalls  as  a  foumlation 
for  the  bank  imving.  This  api>arently  gives  the  best  results,  and  where  used  repaini 
to  paving  are  rarely  necessary,  excepting  in  case  of  mattress  failure,  wliile  in  the 
thinl  district  the  repair  of  damages  to  paving  from  wave  wash  and  surface  water 
is  annually  necessary. 

A  comparison  of  conditions  in  the  first  and  second  districts  with  those  in  the  third 
district  indicates  that  the  latter  is  far  in  advance,  evidently  because,  with  approxi- 
mately e<iual  allotments  during  recent  years,  nearly  three  times  as  much  revetment 
had  to  be  maintainwl  in  the  first  and  second  districts  as  in  the  third.  Repair  work 
on  the  plant  belonging  to  the  first  and  second  districts,  started  two  years  ago,  has 
progressed  as  far  as  funds  i>ermitte<i,  and  with  the  allotment  from  1904-5  appropria- 
tion its  condition  will  approximate  that  in  the  third  district,  which  is  in  excellent 
shai)e. 

Tlu^  rapid  deterioration  of  woo<len  hulls  suggests  the  advisability  of  using  steel  in 
future  barge  constmction.  The  first  cost  will  Ihj  tronsiderably  greater,  but  from  the 
experience  with  tovvlnjats,  it  is  l>elieve<l  that  the  difference  will  be  more  than  saved 
within  live  years.  It  is  re<;onmiende<l  that,  if  funds  are  available,  the  constroction 
of  a  few  steel  barges  be  authorized  annually  hert»after. 

PART  II.— LEVEE  WORK. 
FIRST   AND   SECOND   DISTRICTS,    (CAIRO  TO   WHITE   RIVER,    393   MIUB). 

Upper  St.  Fratirls  lene  diMrid  {0-70  li.). — (For  description  and  previous  histonr 
see  Rej>ort  (^hief  of  Engineers,  1903,  Supplement,  p.  174,  and  report  of  Asst.  E^^- 
niH*r  ( 'has.  1a»  VassiMir,  Api)en(lix  2  K,  herewith. )  ( See  map  No.  18,  herewith. )  This 
district  prn|H'rly  iH'gins  at  Commerce*,  Mo.,  but  only  the  part  south  of  Cairo  is  under 
the  Commission's  iuris<liction.  The  local  levee  l)bard  has  petitioned  to  have  the 
Commission's  jurisdiction  extended  to  the  head  of  the  territory  subject  to  overflow. 
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When  completed,  the  levee  below  Cairo  will  be  about  54  miles  long,  and  will  protect 
about  700  square  miles. 

To  the  end  of  last  year  about  5.4  miles  had  been  built  south  of  Cairo,  and  during 
the  year,  with  an  allotment  of  $20,000  from  the  appropriation  of  March  3,  1903,  the 
sixth  mile  was  completed  by  an  addition  of  90,000  cuoic  yards  by  the  United  States 
and  5,100  cubic  yards  by  the  levee  board.  The  levee  boani  also  constructed,  under 
the  supervision  of  this  office,  a  culvert  through  the  levee  to  drain  Lake  Brewer,  at  a 
cost  of  about  $7,500.     (See  plans  Nos.  24  to  29,  inclusive,  herewith. ) 

Summary  of  earth  in  place. 


By  United  States 

By  levee  board  and  others 

Total 


In  place  Apr, 
30. 1903. 


Cubic  yards. 
287,198 
278,700 


665,898 


Added  dur- 
ing year. 


CuJbic  yard*. 

90,000 

5,104 


95,104 


In  place  Apr. 
30, 1901. 


Cvbic  yards. 
377, 198 
283,804 


661,002 


The  amount  given  as  in  place  April  30,  1903,  by  the  levee  board  and  others, 
includes  the  contents  of  a  private  levee  7 J  miles  long,  built  back  of  Wolf  Island  (25 
R. )  some  years  ago  by  private  parties  living  in  the  vicinity,  which  will  be  incorpo- 
rated in  the  i)ermanent  line. 

Nothing  was  lost  or  abandoned  on  account  of  caving  banks  or  other  causes. 

The  project  for  the  expenditure  of  $20,000,  allotted  from  the  appropriation  of 
March  3, 1903,  was  approved,  with  the  condition  that  the  levee  board  should  provide 
suitable  drainage  for  Brewer  Lake,  the  outlet  of  which  has  been  cut  off  by  the  exten- 
sion made  during  the  past  year.  At  the  request  of  the  levee  board,  plans  for  a  con- 
crete-steel culvert  were  prepared  in  this  office,  and,  having  received  the  approval  of 
the  Commission,  work  was  undertaken  by  the  Jevee  board  under  Unitei  States 
inspection,  and  at  the  time  of  the  overflow  last  April  had  been  nearly  completed, 
but  not  sufficiently  so  to  make  a  test  during  the  rise. 

Under  an  appropriation  of  $15,000  from  the  appropriation  of  April  28,  1904,  for 
fiscal  year  1904-5,  oids  were  opened  April  25  for  about  120,000  cubic  yards  of  new 
levee  from  stations  10/35  to  15/38,  and  the  lowest  bid,  of  11.4  cents,  by  Talley,  Bates  & 
Watkins,  was  accepted.     Contracts  have  been  prepared  and  forwarded  for  ai)proval. 

The  levee  board  has  also  contracted  for  work  during  the  coming  season  as  follows: 
Forty  thousand  cubic  yards  from  stations  6/0  to  6/19.  and  83,000  cubic  yards  from 
stations  10/35  to  18/44,  the  latter  Ppint  the  beginning  of  the  private  levee  back  of  Wolf 
Island,  which  is  7J  miles  long.  The  last  portion,  ^,000  cubic  yards,  will  be  paid  for 
from  funds  subscribed  by  residents  of  the  vicinity.  It  is  probable  that  the  levee 
board  will  later  this  season  close  the  gap  between  stations  6/10  and  10/35,  and  also 
extend  the  Wolf  Island  levee  so  as  to  give  nearly  30  miles  of  continuous  levee  south 
of  Cairo. 

To  complete  the  Upper  St.  Francis  levee  below  Cairo  will  require  the  addition  of 
about  4,500,000  cubic  yards  of  embankment  at  an  estimated  cost  of  approximately 
$600,000.  (For  details  see  report  of  Asst.  Engineer  Chas.  Le  Vasseur,  Appendix 
2  E,  herewith. ) 

Redfoot  levee  district  (S6-60  L.). — (For  description  and  previous  history  see  Report 
Chief  of  Engineers,  1903,  Supplement,  p.  174,  and  report  of  Asst.  Engineer  Chas. 
Le  Vasseur,  Appendix  2  F,  herewith.)  (See  map  No.  18,  herewith.)  This  levee 
when  completed  will  be  about  21  miles  long  and  protect  about  310  square  miles.  To 
the  end  of  the  present  year  5J  miles  have  been  built  at  the  upper  end  and  about  4 
miles  at  the  lower  end. 

With  an  allotment  of  $20,000  from  the  appropriation  of  March  3,  1903,  contract 
was  made  with  M.  J.  Roach  &  Co.  to  extend  the  levee  from  stations  4/0  to  5/33,  and 
113,749  cubic  yards  were  placed,  at  a  cost  of  14  cents  per  cubic  yard.  The  Fulton 
County  levee  board  of  Kentucky,  under  United  States  supervision,  repaired  2  miles  of 
levee  built  by  the  United  States  the  previous  year  and  damaged  during  the  overflow 
of  1903,  and  also  extended  the  levee  from  stations  2/7  to  4/0,  placing  a  total  of  105,060 
cubic  yards.  No  work  was  done  during  the  year  by  the  Lake  County  levee  board  of 
Tennessee. 
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Summary  of  earth  in  place. 


By  the  United  States 
By  the  levee  boards . 


Total 

Lost  during  overflow  of  1904. 


In  place  Apr.  30, 1904 


In  place  Apr. 
30,1903. 

Cubic  yard4, 
141,912 
440,710 


582,622 


Added  dur- 
ing year. 


Cubic  yards. 
113,749 
105,060 


218,809 


Total. 


Cubic  yards. 
255,661 
545,770 


801,431 
12,900 


789,181 


Under  an  allotment  of  $15,000  from  the  appropriation  of  April  28,  1904,  for  fiscal 
year  1904-5,  bids  were  opened  April  25,  1904,  for  about  120,000  cubic  yards  of  levee 
work  from  stations  5/33  to  7/0  and  from  8/0  to  8/45,  and  the  lowest  bid,  of  10.89  cents, 
by  Denison  &  Shafer,  was  accepted,  and  contracts  have  been  prepared  and  forwarded 
for  approval. 

The  Fulton  County  levee  board  of  Kentucky  is  expected  during  the  year  to  place 
42,000  cubic  yards  from  stations  7/0  to  8/0,  and  the  Lake  CJounty  levee  board  of  Ten- 
nessee is  expected  during  the  year  to  repair  the  damages  from  the  April  overflow 
and  extend  the  lower  levee  about  a  half  mile  north  to  the  State  line. 

After  the  present  year's  work  there  will  be  reouired  to  complete  this  levee  a  total 
of  1,300,000  cubic  yards,  at  an  estimated  cost  of  $195,000.  (For  details  see  report  of 
Asst.  Engineer  Chas.  Le  Vasseur,  Appendix  2  F,  herewith,  j 

Lower  St.  Francis  levee  district  {79-£98  R. ). — (For  description  and  previous  history 
see  Report  of  Chief  of  Engineers,  1903,  Supplement,  p.  174  )  (See  maps  No«.  18. 
19,  and  20  herewith.)  When  completed  this  levee  will  be  about  213  miles  long  ana 
will  protect  about  3,500  square  miles.  To  date  about  178  miles  of  continuous  levee 
have  been  built  from  Point  Pleasant,  Mo.  (79  R.)  to  258  R.,  and  a  lower  section 
about  15  miles  long  from  Bledsoe  (269  R. )  to  Whitehall  (281  R.),  leaving  between 
the  two  a  13-mile  gap  now  being  closed,  and  about  7  miles  at  the  end  of  the  line  near 
the  mouth  of  the  St.  Francis  River,  on  which  no  work  has  been  done. 

At  the  beginning  of  the  year  there  remained  unfinished  five  of  the  1902-3  contracts 
on  which  271,126  cubic  vards  had  been  placed  and  318,621  cubic  ^ards  remained  to 
be  done.  These  were  all  finished  during  the  year  with  the  exception  of  one  contract 
from  stations  11/0  to  15/0,  which  requires  24,882  cubic  yards  for  completion.  Under 
allotment  of  $125,000  from  the  appropriation  of  March  3,  1903,  contracts  were  made 
and  executed  as  follows: 

Cubic  yards. 

Stations  8/0  to  11/0 96,033 

Stations  15/0  to  1 7/0 77, 500 

Stations  28/34  r65  to  29/40-h35 118,469 

Stations  51/0  to  51/42 26,905 

Stations  83/44  to  83/51 7,996 

Stations  127/28  to  134/0 230,000 

Total .  556,893 

Of  these  contracts  all  are  completed,  excepting  one  from  stations  16/0  to  17/0,  on 
which  8,946  cubic  yards  remains  to  be  placed,  and  one — stations  127/28  to  134/0— 
which  requires  178,867  cubic  yards  additional.  In  the  latter  case  the  contractor 
was  given  an  extension  in  order  to  allow  him  to  undertake  the  construction  of  an 
emergency  loop  just  below  (^aruthersville  (stations  28/34-f-65  to  29/40+35),  where 
the  old  levee  was  threatened  by  caving  bank  and  was  breached  during  the  April 
overflow.  A  contract  for  enlarging  the  levee  stations  5/0  to  8/0  was  made,  but  when 
the  emergency  at  Caruthersville  arose  it  was  canceled  by  mutual  consent  in  order  to 
provide  funds  for  the  latter  work. 

Summary  of  earth  in  place. 


By  the  United  States. 
By  the  levee  board... 


Total 

Lot  or  abandoned 


Total  in  place  Apr.  30,  1904. 


In  place  Apr. 
30.1903. 

Cubic  yards. 
4,5bl,0M 
9.414,044 


13.965,096 


Added  dur- 
ing year. 


Cubic  yards. 
683,057 
667,817 


Total. 


Cubic  yardi. 
6.234.m 

10, 071,  an 


1,340.674 


16,306,972 
66.000 


16,Slt»9R 
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The  proposed  enlargement  and  extension  of  the  Walnut  Bend  levee  under  npecial 

Fpropriation  of  June  18,  1902,  has  not  yet  been  contracteil  for  Ixfc-auHe  the  locaility 
the  work  is  threatened  by  a  rapidly  t*aving  l)ank.  A  8ur^•ey  of  this  locality  is 
low  ))eing  made,  and  rejwrt  will  be  suhmitttHl  in  the  near  future.  It  is  prolmble 
hat  the  bank  for  about  3,000  or  4,000  feet  lielow  Whitehall  Undinp:  (280  R. )  will 


„  ;ing 

3ank  at  Whitehall  is  only  about  a  mile  from  the  St.  Francis  River,  is  rece<ling  alx)ut 
UX)  feet  annually,  and  is  only  about  1,500  feet  from  the  levee.  It  is  doubtful  if  the 
ievee  can  be  moved  bac*k  on  acc»(jimt  of  the  swampy  character  of  the  country  lK*tween 
its  present  site  and  the  St  Francis  River. 


jeur,  Appendix  2  H,  herewith,  and  plans  Nos.  30  ami  31,  ht^rewith.) 

Under  the  allotment  of  $140,000,  appropriate<l  April  28,  1904,  for  the  fi.vcal  year 
1904-5,  bids  were  opened  April  13  and  April  25,  1904,  for  alxjut  70(),()(X>  cubic  yanls 
>f  new  levee  and  enlargement.  Bi<ls  have  l)een  acceptc<l  for  all  of  this  worlc  and 
x>ntract8  have  been  prepared  and  fon^anled  forappmval.  To  complete  this  \vwi: 
will  require  the  aildition  of  8,800,000  cubic  yards  at  an  estimated  cost  of  $1,()()0,()00. 
[For  further  details  of  levee  work  see  report  of  Asst.  Engineer  A.  F.  Kiljiatrick, 
/Appendix  2  G,  herewith. ) 

Mnnphis  railroad  anbankmeiits. — In  accordance  with  the  Coiiimission  n-wihilion  of 
Biareh  12,  1904,  the  effect  uiwn  the  floo<l  height  of  the  railroad  eiiil)ankiin*nt>*  opiKi- 
gte  Memphis  has  been  under  investigation,  and  a  s|>e<-ial  re|M>rt  will  In*  subiiiitte^I  at 
in  early  date.  The  study  of  this  question  is  not  quite  tinishe<l,  but  the  con<'lusioii 
lo  far  indicated  is  that  this  effm-t  is  local  and  quite  small,  and  |in)Ijably  the  n*sulting 
increase  in  flocxi  height  is  less  than  half  a  foot.  This  question  is  of  some  imf>ortancf*, 
IS  upon  the  Commission's  decision  in  the  matter  will  prolwbly  <leiN'iid  the  passage; 
of  a  law  at  the  next  session  of  the  Arkansas  legislature  to  comT>el  the  railroads  to 
remove  the  embankments  and  sulistitute  ojien  tres^tle  work.  It  is  also  underst<MKl 
that  a  lawsuit  is  contemplate<l  by  the  business  interests  r»f  North  Meini>hiH  airainst 
the  railroad  companies  for  damages  siLstainf*<l  from  overflow  <liie  to  flur  emhank- 
ments.  The  Ck)mmission*s  decision  will  i)rol>ably  have  an  irniKjrtaiit  effect  on  this 
lawsuit 

Upper  Yazoo  levee  district  {:ii44-^^06  L.). — (  For  des<'ription  ami  j^n-vioiis  history  .«<•<.• 
Report  Chief  of  Engineers,  19(Ki,  Supolement,  p.  178.)  (.<ee  maj»s  Nos.  20  ami  2! 
herewith.)  This  district  has  124  miles  of  levee,  pn»t«-cting  an  an-a  of  .'^,2x1  squan* 
miles. 

At  the  beginning  of  the  year  the  1902-3  contract  for  new  lor)p,  stations  lis,  10  to 
120/11,  amounting  to  370,545  cubic  yards,  was  only  partly  conifileted,  12.s,m7  cubic 
vards  having  been  placed,  leaving  an  uncoinplettHl'  balann-  of  241,5(i«  cu}»i(!  yanls. 
Work  on  this  contract  was  continued  during  the  vear  until  its  (ronjf»letion  in  .NIarch 
last. 

Under  an  allotment  of  $70,000  from  the  appropriation  of  March  3,  lfK)3,  a  contract 
was  made  with  Geoi^e  H.  Lowrance  for  300,(XX)  cubic  vards  of  enlaivmcnt,  Htatir>ns 
42/16  to  50/t),  and  during  the  year  132,256  cubic  vanls  fiave  l>een  plac<;<l,  leaving'  an 
uncompleted  balance  of  167,744  cubic  yarrls,  which  will  1h»  finislu-rl  rlnring  the 
present  year.  This  contractor  was  pennitterl  to  partially  susfK*nrl  ojHTations  at  this 
place  to  enable  him  to  do  some  important  work  in  the  fhirrl  district  Hower  Yaz^K^;. 

Summanj  ttf  enrth.  in  pluo. 


In  j.lHfi- Apr.    A'MHMiir-  ^-,.,,1 


By  the  United  Stateii  9*- W*-  nt.utU.  fu.  u'^'^- 

i*.'ii^.'jr,        i.:;'«,h9i  "      i:*. '."-'^^'^ 

Total... 1 ---   —  ' 

LortorabMid<iiSdariii'yiv;;:: ...^;^'*''''''     i.t^^.th     '^--^'T^^Jiiii 

iBpi«eApr.8o,i9M .' ^....  :7::r~^-^^^^^^-^  — ^^T^.  Ji 
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Amount  of  yardage  necessary  to  complete  to  Commission  grade  and  sedion, 
5,100,000  cubic  yards,  at  an  estimated  cost  of  $1,121,000. 

Under  an  allotment  of  $70,000  fK)m  appropriation  of  April  28,  1904,  for  the  fiscal 
year  1904-5,  bids  were  opened  April  13,  1904,  for  300,000  cubic  yards  of  new  levee 
from  stations  80/44  to  82/0  (332  L.),  and  the  lowest  bid,  of  17.49  cents,  by  Talley, 
Bates  &  Watkins,  has  been  accepted,  and  contracts  have  been  prepared  and  for- 
warded for  approval.  This  piece  of  new  work  is  on  a  new  line  to  join  the  front  line 
at  station  80/44  with  the  bacK  line  at  its  junction  with  the  Ward  Lake  croas  line. 
The  local  lx)ard  has  already  contracted  for  the  construction  of  the  remaining  2  miles 
of  this  new  line,  to  contain  about  1,000,000  cubic  yards,  work  on  which  ia  now  in 
progress.  The  necessity  for  this  new  cross  line  arises -from  the  caving  bank  in  the 
chute  of  Island  63,  and  the  difficulty  of  holding  the  present  end  of  the  front  line, 
just  l)elow  milepost  89/0  (339  L. ),  a  part  of  which  is  destroyed  during  every  over^ 
flow.  (For  further  details  see  report  of  Asst.  Engineer  M.  Gardner,  Appendix  2 1, 
herewitn. ) 

White  Hirer  levee  district  {306  to  385  R). — (For  description  and  pre\iou8  history  see 
Report  of  Chief  of  P^ngineers,  1903,  Supplement,  p.  1 76. )  ( See  map  No.  21  herewith. ) 
This  levee  is  74  miles  long,  of  which  67  miles  is  controlled  by  the  United  States,  the 
remaining  7  miles  being  a  private  levee  protecting  the  back  of  Laoonia  Circle,  which 
is  maintained  bv  the  Laconia  levee  board. 

Tliere  are  still  open  in  this  district  four  of  the  1897  crevasses,  aggregating  10,000 
fet»t  in  length.  When  these  jwps  are  closed,  the  levee  will  protect  an  area  of  about 
910  scjuare  miles.  At  the  l)eginning  of  the  year  there  were  still  unfinished  three  of 
the  1902-3  contracts,  96,132  cubic  yards  remaining  to  be  placed,  all  of  which  were 
completed  during  the  past  year. 

Under  an  allotment  of  $70,000  from  the  approjjriation  of  March  3,  1903,  six  con- 
tracts were  made  for  enlargement  work,  amounting  to  298,712  cubic  yanis,  all  of 
which  were  completed.  In  addition,  54,296  cubic  yards  of  topping  were  placed  by 
hired  labor. 

tSummart/  of  earth  in  place. 


By  the  United  StnteH 
By  the  levee  board  . . 

Total 


In  place  Apr. 
30.1908. 


Cubic  yarda. 
6,2&.T25 
1,490,240 


7,718,966 


Added  dur- 
ing year. 


Cuhieyardt. 
449,770 
1^960 


692,750 


In  plAce  Apr. 
do.  19M. 


Cubic  yanU. 
6,ff78.496 
l,6Si,220 


8,811.715 


Nothing  lost  or  abandoned  during  the  year. 

Amount  required  to  complete  existing  levees,  8,100,000  cubic  yards,  at  an  estimated 
cost  of  $2,000,000. 

Under  an  allotment  of  $70,000  from  the  appropriation  of  April  28,  1904,  for  fiscal 
year  1904-5,  bids  were  openetl  April  13, 1904,  for  220,000  cubic  yards  of  enlargem^it, 
stations  38/35  to  45/0,  and  the  lowest  bid  of  17.40  cents  per  cubic  yard,  by  W.  F. 
Barlx>ur  &  Son,  has  lxH.'n  accepted  and  contracts  have  been  prepared  and  forwarded 
for  approval.  A  i)ortion  of  tlie  1904-5  allotment  available  for  levee  work  has  been 
reserved  until  an  examination  of  (»ving  banks  can  be  made,  after  the  subsidenoeol 
the  spring  floo<l,  as  it  is  probable  that  one  or  more  loops  must  be  constructed  before 
the  next  nigh  water. 

The  work  of  enlargement  and  topping  done  by  the  United  States  and  the  local 
levee  boanls  h&s  materiully  improved  conditions  m  this  district,  but  the  levee  is  slill 
much  too  low,  and  a  very  large  part  of  it  is  deficient  in  section,  having  narrow  crowns 
and  steep  slopi^s,  the  aliolutely  necessary  gra<le  having  been  obtained  by  toppiiut 
In  addition,  four  of  the  1897  crevasse's,  aggregating  10,000  feet  in  length,  are  mi 
oi)eii,  and  their  closure  alone  will  re({uire  about  600,000  cubic  yards,  at  an  eetimated 
cost  of  about  $125,000.  As  a  district,  the  conditions  existing  in  the  White  River  dis- 
trict are  worse  than  in  any  district  north  of  Vicksburg.  (For  further  details 
report  of  Asst  Engineer  ^I.  (xardner.  Appendix  2  J,  herewith.) 


CAVING    BANKS,  FIRST    AND  SECOND    DIRTRICTB. 

Caving  banks  under  observation  during  the  year  are  described  in  detail  in  the 
accomimnying  reports  of  Asst.  Engineer  Charles  1^  Vasseur  (Appendix  2  L)  for 
Upper  St.  Francis,  Keelfoot,  and  Lower  St.  Francis  districts,  and  of  Aairt.  'EomuKf 
M.  Gardner  (Appendixes  2  I  and  2  J)  for  Up{)er  Yazoo  and  White  River  dia^m^ 
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In  the  Upper  St  Francis  and  Reelfoot  districts  there  is  no  serious  caving  affecting 
levees  in  place.  In  the  Lower  St.  Francis  district  there  is  heavy  caving  in  progress 
at  Point  Pleasant  (79  R.),  River  Stvx  (140  R.),  and  Walnut  Bend  (280  R.).  New 
loops  are  under  contract  at  Point  Pleasant  and  River  Styx,  and  at  Walnut  Bend  the 
bEmk  will  probably  have  to  be  revetted  duringthe  next  two  years  to  pre  vent  the  loss 
of  the  levee  and  a  cut-off  into  the  St.  Francis  Kiver.  Caving  is  also  m  progr^s  near 
Caruthersville  (110  R. ),  at  and  above  Pecan  Point  (196  R.),  and  at  Harrisons  Land- 
ing (220  R. ),  but  the  levees  are  not  at  present  threatened. 

In  the  Upper  Yazoo  district  the  only  levee  threatened  by  caving  banks  is  at  Polks 
Landing  (266  L.),  which  will  be  cared  for  by  the  levee  board  if  necessary.  In  the 
White  Kiver  district  the  sloughing  off  at  Helena  is  dangerously  near  the  levee,  and  a 
new  loop  and  an  addition  to  the  revetment  will  probablv  be  necessary  during  the 
present  season.  At  Westover  (319  R.)  and  Old  Town  (325  R. )  slow  caving  is  in 
progress  very  close  to  the  levee,  and  new  loops  may  be  necessary  at  either  or  both 
places  during  the  present  season.  From  Ferguson's  Landing  to  Wood  Cottage 
(364-5  R. )  heavy  caving  is  in  progress  and  a  new  loop  \vi\\  probaoly  be  necessary  the 
present  season. 

With  the  exception  of  the  caving  bank  at  Walnut  Bend  (280  R. ),  provision  has  or 
can  be  made  for  all  caving  banks  excepting  in  the  White  River  district,  where  some 
chances  will  have  to  be  taken  during  the  next  year  or  two,  as  has  been  the  case  in 
the  past  on  account  of  the  very  limited  resources  of  the  local  boards  and  the  small- 
ness  of  the  idlotments  to  this  district. 

HIGH-WATER  OPERATIONS,  FIRSTHAND  SECOND   DISTRICTS. 

The  only  overflow  during  the  year  occurred  in  the  month  of  April  and  was  not  of 
a  serious  character,  although  involving  some  expense  for  levee  defense.  The  course 
of  the  overflow  was  as  follows: 


Cairo 

Columbus 

New  Madrid 

Cottonwood  Point 

Fulton 

Memphis 

Mhoon 

Helena 

Sunflower 

White  River 


. 

Maximum. 

Danger 
line. 

Passed 
danger 

line. 

Height. 

Date. 

45 

Mar.  SO 

49.1 

Apr.     5 

39 

Mar.  28 

43.9 

Apr.     5 

34 

Mar.  29 

38.6 

Apr.     5 

32 

Mar.  29 

38.2 

Apr.     8 

30 

Mar.  31 

37.4 

Apr.   10 

33 

Apr.     3 

39.2 

Apr.   11 

36 

Apr.     4 

40.3 

Apr.  12 

42 

Apr.     5 

47.6 

Apr.  14 

40 

Apr.     5 

44.5 

Apr.   16 

43 

Apr.     3 

49.6 

Apr.  18 

Rc- 

pa.«ised 

aanger 

line. 


Apr.  14 

Apr.  17 

Apr.  18 

Apr.  21 

Apr.  22 

Apr.  22 

Apr.  23 

Apr.  26 

Apr.  28 

May  20 


As  compared  with  previous  overflows,  the  maximum  stages  were  as  follows: 


1882. 

1897. 

1903. 

1904. 

Cairo 

51.87 

51.70 
40.20 
37.50 
37.60 
51.80 
52.40 

50.60 
39.50 
40.10 
40.10 
51.00 
63.70 

49  10 

New  Madrid 

38.60 

Fulton 

36.69 
36.15 
47.20 
47.80 

87  40 

Memphis 

39.20 

Helena 

47.60 

White  River 

49.60 

Upper  St.  Francis  lei^ee  district. — The  maximum  stage  along  the  levee  was  about  1 
foot  lower  than  in  1903.  The  levee  below  Cairo  was  protected  under  the  super\n8ion 
of  this  office  at  an  expense  of  $460,  paid  by  the  local  levee  board.  Area  oveiTflowed, 
about  270  square  miles. 

Reelfoot  levee  district. — Maximum  stage  about  1  foot  lower  than  in  1903.  The  upper 
levee  was  protected  under  the  supervision  of  this  office,  and  the  lower  levee  by  the 
Lake  County  levee  board  of  Tennessee.  The  expense  of  protecting  the  upper  levee 
was  $597.20,  paid  by  the  United  States,  and  $110.50,  by  the  Fulton  County  board,  of 
Kentucky — a  total  of  $707.70.  The  high- water  expenses  of  the  Lake  County  board 
have  not  been  reported.  In  this  district  about  12,300  cubic  yards  of  levee  were  lost 
at  the  exposed  ends.     Area  overflowed,  308  square  miles. 
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Xown-  *SV.  Francis  levee  district. — In  this  district  alone  was  there  any  danger  from 
crevasses  or  overtopping.  The  levee  from  Point  Pleasant  to  milepost  98  was  pro- 
tecte<l  by  the  United  States,  and  from  milepost  98  to  the  end  of  the  line  by  the  St 
Francis  levee  board,  their  principal  work,  however,  being  confined  to  the  atreteh 
from  milepost  98  to  milepost  150,  opposite  Memphis.  At  Point  Pleasant  a  small 
emergency  levee  was  built  to  prevent  entrance  of  flood  water  through  a  small  depres- 
sion al)ove  t!ie  town,  left  exposed  by  caving  in  of  1,500  feet  of  levee  at  the  head  of 
lower  St.  Francis  line.  Operations  from  Point  Pleasant  to  Barfleld,  57  milepost, 
cont^isted  principally  in  guarding  asainst  damage  from  w^ave  wash. 

From  Barfielcl,  57  milepost,  to  Notlena,  98  milepost,  the  conditions  were  serious, 
esiKJcially  at  Lnxora,  Art.,  where  for  a  time  the  levee  was  in  serious  danger  of 
breaching,  on  account  of  the  wave  wash.  From  Nodena,  98  milepost,  to  opftosite 
Memj)hip,  the  flood  level  was  in  places  close  to  the  top  of  the  levee,  and  considerable 
damage  was  caused  by  wave  wash.  High- water  expenses  in  this  district  by  the 
United  States  were  ^,609.27;  by  the  lower  St.  Francis  levee  board  of  Arkansas. 
f«,000;  total,  $12,(>09.27.    Area  overflowed,  450  square  miles. 

Upper  Yazoo  lei^ee  district. — Along  the  upper  Yazoo  front  the  flood  level  varied  from 
0.6  to  4.5  feet  Ixilow  the  maximum  level  of  1903.  Levee  protection  was  undertaken 
entirely  by  the  local  board,  at  an  expense  of  $9,000.  There  were  no  casualties  and 
no  area  overflowe<l. 

]y/tite  River  levee  district. — The  maximum  flood  le\'el  along  the  White  River  front 
was  from  3  to  5  feet  lower  than  in  1903.  High-water  operations  were  carried  on 
under  the  sui)ervipion  of  this  oflice,  assiste*!  by  the  local  authorities,  at  an  expense 
])v  the  United  States  of  $2,227.51;  by  the  local  boards,  $1,315.65;  a  total  of  ^,M3.16. 


Area  overflowed,  756  scjuare  miles,  princijmlly  due  to  the  still  open  1897  crevi 
aggregating  10,000  feet  m  width. 

The  high-wat<'r  organization  under  this  offlcc  was  similar  to  that  of  last  year,  and ' 
was  very  quickly  and  effectively  placed  in  the  field.  The  general  plan  is  to  place 
sections  of  about  20  miles  under  the  su|)ervision  of  an  inspector,  with  a  surveynian  or 
rodman  as  assistant,  the  insi)ector  havmg  authority  U)  emx)loy  labor  as  circumstances 
HH^uire.  Larger  divisions,  consisting  of  Uiree  or  niore  sections,  were  under  the  super- 
vision of  assistant  engineers,  each  provide<l  with  a  steamer  for  inspection  and  supply 
l)urpa«c8,  and  rei>orting  directly  to  the  district  officer.  This  plan  is  found  to  wors 
more  effectively  and  economically  than  any  heretofore  devised.  When  a  levee  is 
defended  l)oth  by  the  Government  organization  and  the  levee  board  it  has  been 
found  l>est  for  each  to  take  separate  parts  of  the  line,  so  as  to  avoid  any  possible  con- 
flict of  authority  with  its  attendant  demoralization  at  a  critical  time. 

Area  overflowed  Aprily  1904. 

Sq.mUen. 

Upi^r  St.  Francis 270 

Il(»elfoot 906 

I»wcr  St.  Fninci.s 450 

Upper  Yazoo 0 

White  River 766 

Total 1,784 

which  is  819  wjuarc  miles  Icfs  than  last  year,  the  difference  being  principally  in  tlie 
l^)wcr  St.  Francis  district,  where  there  were  two  crevasses  in  19(S.  and  where  about 
5  milcH  of  levee  have  IxHiu  place<l  in  the  gap  between  Cat  Island  and  Bledsoe 
(252-268  11.). 

TniRT)  DisTRKT  (3(>5  L.  TO  607  R.,  342  miles). 

Ixnrer  Yazoo  Irrre  dixtrirt  {.vi't  to  592  L.) — (For  description  and  prefvions  history 
see  KeiK^rts  of  the  Mississippi  River  C-ommission  since  1882.)  (Bee  map  No.  33 
herewith.)  This  district  has  a  continuous  levee  line  187  miles  long  to  Eagle  Lake 
(584  L. ).  Its  construction  to  the  new  mouth  of  the  Yazoo  River  will  involve  an 
extension  of  al)out  14  miles,  and  when  completed  it  will  protect  an  area  of  3,987 
sciuare  miles. 

At  the  l>eginning  of  the  year,  ten  1902-3  contracts  were  unfinished,  and  required 
458,880  cubic  yards  for  completion.  Under  allotment  of  $291,000  from  the  appropri- 
ation of  Manrh  3,  11K)3,  eleven  contracts  for  placing  1,370,000  cublic  yarda  of  new 
leve<^  and  enlargement  had  Ixn^n  made  ami  84,433  cul)ic  yards  placed. 

During  the  year  all  llK)2-3  contracts  were  completed  except  two  at  Jenkins  Loop 
(434  L. ),  which  n'qnire  24,945  cubic  yanls  to  complete,  and  all  the  1903^  oontracto 
were  cr>mi>leted  excepting  that  at  stations  100-200  (480  L.),  which  needs  10,070 
cubic  yards  to  complete,  and  at  stations  1840-2070  and  2130-2230,  whkh  reqnin 
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125,730  cubic  yards  to  complete,  and  on  which  work  waa  BU8i)ended  at  the  request 
of  the  district  engineer  to  enable  contractor  to  close  the  Albemarle  crevasse  (568  L. ). 
The  banqaette  contract,  stations  1346-1730  (500  L.),  has  been  terminated  by  matual 
consent  after  64,695  cubic  yards  had  been  placed,  there  being  a  question  involving 
the  possible  abandonment  of  this  levee  on  arcount  of  caving  bank,  and  the  contractor 
having  withdrawn  at  the  request  of  the  district  engineer  to  enable  him  to  undertake 
more  ui^^ent  work. 

Additional  contracts  during  the  year  were  let  as  follows:  La  Grange  crevasse  loop 
(480  L.),  270,000  cubic  yards,  at  15.74  cents,  and  Albemarle  crevasse  loop  (569  L.), 
90,000  cubic  yards  at  21.5  cents,  l>oth  of  which  have  been  completed.  Minor  con- 
tracts for  repair  work  and  weed  cutting  were  also  made  and  completed. 

Summary  of  earth  in  place, 

Cu.  yds. 

In  place  April  30,  1903 33,263,691 

Added  by  the  United  States 1,905,843 

Added  by  levee  board 1,738,266 

3, 644, 108 

Lost  and  abandoned 1, 292, 413 

2,351,695 

In  place  April  30,  1904 35,615,386 

Under  allotment  of  $100,000  from  the  appropriation  of  April  28,  1904,  for  the  fiscal 
year  1904-5,  bids  were  opened  April  13  for  412,000  cubic  yards  of  enlargement  and 
topping,  and  the  lowest  bid,  of  18.9  cents,  by  M.  J.  Roach  &  Co.,  was  accepted,  and 
contracts  have  been  made  and  approved.  The  1904-5  allotment  was  orij^nally 
$150,000,  but  at  the  request  of  the  levee  board  $50,000  was  later  transferred  to  an 
allotment  for  a  new  revetment  at  Longwood,  Miss.,  to  be  built  during  the  coming 
season  for  the  protection  of  the  levee  at  that  place,  a  careful  study  of  the  situation 
having  developJed  the  fact  that  the  protection  of  the  present  levee  by  revetment 
would  amount  to  about  one-third  of  tne  cost  of  a  new  loop. 

During  the  year  the  local  levee  board  has  built  1,738,266  cubic  yards.  They  now 
have  under  contract  3,074,134  cubic  yards  additional,  and  they  have  advertised  for  bids 
on  about  1,000,000  cubic  yards  more,  which  will  exhaust  their  available  funds  for  the 
coming  year.  During  the  past  winter  this  levee  board  wa.^  authorized  by  the  Missis- 
sippi legislature  to  make  an  additional  bond  is^ue  of  $1,000,000,  which,  with  the  por- 
tion of  the  revenue  available  for  levee  construction  work,  will  provide  funds  for  the 
work  under  contract  and  advertisement. 

Required  to  complete  to  commission  grade  and  section,  about  13,000,000  cubic 
yards,  at  an  estimated  cost  of  $2,500,000.  (For  details  see  report  of  Asst.  Engineer 
A.  Miller  Todd,  Appendix  2  M,  herewith. ) 

l^)per  Tensas  levee  district  {402to  606  R.). — (For  description  and  previous  history  see 
reports  of  the  Mississippi  Kiver  Commission  since  1882.)  (See  Map  No.  32  here- 
with. )  This  district  extends  from  Arkansas  River  to  a  point  in  Jjouisiana  opposite 
Warrenton,  Miss.,  and  includes  about  14.8  miles  of  Arkansas  River  levee  l:)olow  Red 
Fork,  and  about  172  miles  of  continuous  Missii^ippi  River  levee  in  Arkansas  and 
Louisiana,  a  total  of  186.8  miles.  The  Arkansas  River  levee  is  incomplete  and  requires 
an  extension  of  about  6  miles  to  Cypress  Creek  (426  R. ). 

At  the  beginning  of  the  year  three  1902-8  contracts,  aggregating  316,000  cubic 
yards,  were  unfinished,  requiring  129,000  cubic  yards  additional  for  completion. 
Under  an  allotment  of  $112,500  from  the  appropriation  of  March  3,  1903,  four  con- 
tracts for  placing  516,000  cubic  yards  had  been  made,  and  49,592  cubic  yards  had 
been  placed.    All  of  these  contracts  were  completed  during  the  year. 

Two  additional  contracts  were  made  during  tne  year,  both  with  Dulaney  &  T^onard: 
One,  the  Leland  Neck  spur,  60,000  cubic  yanls,'  and  the  other,  stations  2170-2185, 
90,000  cubic  yards,  both  completed  during  the  year. 


Summary  of  earth  in  place. 


Oil.  vdH. 


In  place  April  30, 1903 29,092,868 

Added  donng  year  by  the  United  States 677, 090 

Added  during  year  by  the  levee  lx)ards 1, 808, 210 

2, 485, 300 


Lost  and  abandoned 794,042 


1,691,258 


In  place  April  30, 1904 ^,1%\,Y^ 
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Require<l  to  complete  to  Commission  frnde  and  section,  19,000,000  cubic  yards; 
eytimated  coi?t,  $3,500,000. 

Under  an  allotment  of  $230,000  from  the  appropriation  of  April  28,  1904,  for  the 
fiscal  year  1904--5,  proposals  were  opened  Apru  13,  1904,  for  900,000  cubic  yards  of 
new  and  enlargement  work,  on  which  bids  have  been  accepted  and  contracts  pre- 
pared and  forwarded  for  approval. 

During  the  year  the  levee  boards  have  placed  1,808,210  cubic  yards  of  enlai^genient 
and  new  work,  as  follows: 

Arkansas  lx)ards —  Cu.  yda. 

Red  Fork 0 

Desha  County 16, 738 

Chicot  County 10, 000 

26,738 
Ix)uisiana  boards — 

Tensas  Basin a  290, 499 

Fifth  Louisiana 1,490,973 

1,781,472 

1, 808, 210 
(For  details,  see  report  of  Asst.  Engineer  £.  C.  ToUinger,  Appendix  2  N,  herewith.) 

CAVING   BANKS,    THIRD   DISTRICT. 

During  the  year  the  development  of  caving  banks  in  this  district  has  been  tumsa- 
ally  large,  both  as  to  number  and  extent,  especiallv  on  the  Mississippi  side.  At 
Australia  (370  L.),  Island  92  (527  L.),  and  Shiloh  (556  L.)  the  caviii  bank  is  so 
near  the  levee  that  the  levee  lx)ard  will,  during  the  coming  season,  buud  new  loops 
aggregating  nearly  4,000,000  cubic  yards.  At  l^ngwood  (500  L.)  caving  is  very 
active  and  dangerously  close  to  the  levee,  and  the  United  States  will  constmct  a 
revetment  for  its  protection,  at  a  cost  of  about  $150,000,  to  avoid  the  expenditure  of 
approximately  $()00,000  for  a  new  loop.  The  United  States  will  also  build  a  new 
loop  at  Albemarle  (570  L. )  to  contain  about  600,000  cubic  yards.  At  Shipland  {b4b 
L.)  the  caving  was  ho  rapid  that  the  levee  board  deemed  it  necessary  in  December 
last  to  make  an  emergency  contract  for  360,000  cubic  yards,  to  be  completed  by 
March  1.  This  cost  27  cent^  per  cubic  vard,  although  under  ordinary  conaitions  18 
cents  would  have  been  a  fair  price.  Below  Greenville  (478  L.)  active  caving  has 
recently  set  in  and  will,  it  is  feared,  necessitate  a  new  loop  within  the  next  few  years. 

In  the  Upi>or  Tensas  district  more  or  less  active  caving  has  been  in  progrees,  as 
follows:  For  (i  miles  below  Lucca  Landing  (427  R.)  the  levee  is  about  200  feet  from 
bank  in  two  places,  and  a  new  loop  may  be  necessary  this  year;  at  Panther  Forest 
(451  R.)  a  new  loop  may  be  neede<i  in  two  years;  at  Mathews  Bend  (509  R.)  a  new 
loo^  may  be  netnied  in  two  years;  at  Biggs  and  Reid  (604  R),  where  very  heavy 
caving  necessitated  in  December  last  an  emergency  loop  by  the  levee  boaid  of 
alx)ut  140,000  cubic  yards,  costing  alwut  32  cents  per  cubic  yard,  which  will  be 
totally  ust^less  hcreafttT.  To  meet  present  necessities  a  (irovemment  contract  has 
been  prei)ared  for  480,000  cubic  yards  of  new  work,  which  will  be  necessary  to  avoid 
a  break  within  the  next  year,  and  this  new  loop  will  have  to  be  extended  within  the 
next  two  or  three  years  as  the  heavy  caving  progresses  downstream. 

IIKJH-WATER  OPERATIONS,   TniRD   DISTRICT. 

By  the  time  the  April  overflow  reached  the  third  district  it  was  materially  reduced 
in  heijrht  and  was  nowhere  less  than  5  feet  from  the  top  of  the  levee. 

In  the  I>>wer  Yazoo  district  the  nec^essarv  patrol  work  to  guard  against  wave  waah 
and  protect  the  ends  of  spar  dikes  was  undertaken  by  the  levee  board. 

During  this  high  water  an  unexpe(!ted  cave,  over  100  feet  deep,  occurred  at  Bale- 
sh(Hl  (537  L. ),  cutting  into  the  levee  as  far  as  the  intersei'tion  of  the  land  slope  with 
the  crown  of  the  l)anquette.  The  breach  in  the  main  levee  was  120  feet  wide,  but 
fortunately  a  large  levee  outfit  was  on  the  ground  engaged  in  constriK^ting  a  new 
loop,  and  sufficient  forc*e  was  immediately  put  at  work  on  an  emeiigency  loop,  which 
was  completed  l)efore  the  river  rose  above  the  top  of  the  banquette.    \^ile  ttie  bank 


»  The  work  done  by  the  Tensas  Basin  levee  board  of  Loaisiana  was  entiiely  In 
Arkansas. 


MISSISSIPPI   RIVEB    COMMISSION.  149 

at  this  place  has  been  slowly  caving  for  many  years,  a  cave  of  such  magnitude  was 
entirely  unexpecte<l.  It  illustrates  the  danger  of  leaving  levees  so  close  to  the  bank, 
even  when  the  rate  of  caving  is  very  small. 

In  the  Upper  Tensas  district  the  Government  undertook  the  defense  of  the  levees 
throughout  Arkansas,  and,  at  the  request  of  the  Fifth  Louisiana  levee  board,  from 
the  State  line  to  Station  1986  (about  37  miles)  i.i  Louisiana.  The  plan  adopted  was 
similar  to  that  in  the  First  and  Second  districts,  but,  for  lack  of  practice,  the  organi- 
zation was  not  as  quickly  placed  in  the  field.  Results,  however,  were  satisfactory, 
and  will  be  better  another  season. 

Sq.  miles. 

Area  overflowed  in  Lower  Yazoo  district 520 

Area  overflowed  in  Upper  Tensas  district 50 

Total  (principally  back  water) 570 

Area  overflowed,  1903 2,635 

Difference  .  2,065 

GENERAL   REMARKS   ON   LEVEE  WORE. 

For  the  first,  second,  and  third  districts  the  general  situation  as  to  levees  has 
been  much  improved  during  the  year. 

The  working  season  lasted  until  March,  and  at  its  close  almost  all  weak  places 
developed  by  the  high  water  of  1903  had  been  materially  strengthened,  although  to 
obtain  the  necessary  grade  many  miles  of  topping  had  been  placed  where  enlarge- 
ment was,  and  still  is,  needed.  A  very  large  part  of  the  available  funds  has  been 
devoted  to  new  loops,  made  necessary  by  caving  banks.  This  is  especially  true  of 
the  Lower  Yazoo  district,  where  practically  all  of  the  $1, (XX), 000  bond  issue  recently 
authorized  by  the  Mississippi  legislature  has  been  so  used,  and  over  $100,0(X)  of  the 
1905-6  Government  allotment  for  that  district  will  be  similarly  spent.  This  has 
prevented  much  raising  of  grades,  which  is  still  very  necessary. 

In  the  Upper  St.  Francis  and  Reelfoot  districts  the  extensions  of  the  levee  systems 
have  progressed  steadily,  if  slowly;  but  in  the  former  district  the  levee  board  is  show- 
ing a  disposition  to  participate  in  the  work  to  a  relatively  large  extent.  This  board 
has  to  niiaintain,  unaided,  the  levee  from  Cairo  north  to  Commerce,  Mo.,  but  during 
the  past  year  it  has  spent  17,500  for  a  culvert  at  Brewer  Lake,  and  for  the  present 
season  has  already  contracted  for  more  yardage  below  Cairo  than  will  be  done  by  the 
United  States,  and  before  the  season  is  over  will  probably  contract  for  as  much  more. 

In  the  Lower  St.' Francis  district  the  Arkansas  levee  board  has  been  verv  active, 
having  done  considerable  enlargement,  closed  two  crevasses,  and  contracted  to  close 
the  18-mile  gap  from  Cat  Island  to  Bledsoe,  which  is  now  about  one-third  finished. 

The  Upper  Yazoo  district,  the  richest  north  of  Vicksburg,  has  continued  its  very 
effective  work  and  has  the  best  levee  in  the  territory  under  my  supervision. 

The  "White  River  district  struggles  along,  but  because  of  the  poverty  of  the  local 
boards  has  to  depend  largely  on  tne  United  States  for  necessary  additions  to  its  levee 
system,  although  the  Laconia  board  will  make  a  considerable  contribution  this  sea- 
son. The  White  River  levees  are  the  lowest  and  weakest  in  my  territory,  and  still 
have  four  of  the  1897  crevasses  open.  Because  of  the  necessities  of  this  district  the 
revised  project  of  May  27, 1903,  aaopted  the  policy  of  substituting  topping  for  enlarge- 
ment wnerever  there  is  sufficient  width  of  crown,  and  this  policy  must  be  followed 
for  some  time  to  come  in  order  to  obtain  the  absolutely  necessary  grade.  The  con- 
trolling idea  is  to  conduct  high-water  defense  under  favorable  conditions,  and  top- 
ping in  dry  weather  at  20  cents  per  yard  is  far  cheaper  and  more  effective  than  sand- 
oa^fing  at  perhaps  $1.50  per  yard  during  an  overflow. 

In  the  Lower  Yazoo  district  the  levee  board  has  undertaken  a  very  large  amount 
of  work,  but  unfortunately  most  of  the  available  funds  must  go  to  build  loops  made 
necessary  by  caving  banks.  Nine  hundred  and  seventy-four  thousand  cubic  yards 
of  enlargement  and  topping  will  still  be  badly  needed  for  the  lower  part  of  this  dis- 
trict after  all  available  funds  for  1904-5  have  been  utilized,  and  only  100,000  cubic 
yards  of  this  can  be  cared  for  by  the  1905-6  allotment,  on  account  of  the  necessity 
for  the  Albemarle  loop.  This  levee  board  is  heavily  handicapped  by  the  excessive 
damages  claimed  and  awarded  on  account  of  drainage  of  land  thrown  out  and  for 
occupation  of  land  needed  for  new  levees  and  borrow  pits.  I  am  informed  that  it  is 
not  unusual  for  owners  of  land  assessed  for  taxation  at  about  one  dollar  per  acre  to 
claim  damages  of  $20  and  upward  per  acre.  This  item  of  damages  takes  a  consider- 
able part  of  the  board's  annual  income. 
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In  the  UpjuT  Tensas  district  the  lied  Fork  levee  board  contributed  nothing  to  the 
strengtlioning  or  extension  of  tlie  levee  under  United  States  supervision,  theiriimited 
funds  iKjing  applied  to  the  Arkansas  River  levees  north  of  Red  Fork.  The  Deeha 
and  Chicot  boards  have  small  incomes  and  have  placed  only  26,738  cubic  yards. 
The  Tensas  Basin  board  of  Louisiana  provided  funds  for  290,499  cubic  yards  in  Ar- 
kansas, while  the  Fifth  Louisiana  levee  board  placed  with  their  own  funds  and  with 
funds  contributed  by  the  State  1,490,973  cubic  yards  in  the  Louisiana  part  of  this 
district.  The  jurisdiction  of  the  Fifth  I^uisiana  board  extends  also  over  the  Lower 
Tensas  levee  district,  where  the  necessities  are  very  great. 

The  following  table  shows,  for  the  first,  second,  and  third  districts,  the  cubic 
yards  in  place,  the  yardage  niquireil  to  complete  to  Ck)mmission  K^ade  and  section, 
the  percentage  of  completed  levee  T)laced  by  the  United  States  and  by  levee  boards, 
etc.,  and  the  percentage  of  incomplete  levee: 


Levee  district. 


Cubic  yards 
iu  place. 


Upper  St.  Francis. 

Reelff)ot 

Lower  St.  Fraucis 

Upper  Yazoo 

\Vhite  River 

Lower  Yazoo 

Upper  Tensas 

Total 


661,002 
789, 131 
16,249,9?2 
22,090,622 
8,311,716 
85,615,386 
30,784,126 


Cubic  yards 

requirtid  to 

complete. 


4,500,000 
1,300,000 
8,800,000 
5,100,000 
8,100,000 
13,000,000 
19,000,000 


Percentage  in  place. 


By  United 
States. 


113,501.954  i      59,800,000 


7.3 
12.1 
21.7 
24.3 
40.7 
38.0 
37.1 


By  levee 
boards. 


5.5 
25.7 
41.8 
58.7 
10.0 
40.4 
24.7 


Percent- 
age to 
complete. 


87.2 
G2.2 
36. 5 
18.0 
49.8 
28.6 
38.2 


I 


This  shows  about  11 3,500,000  cubic  yards  in  place  and  about  60,000,000  cubic  3rard8 
needed  to  complete  to  Conunission  grade  ana  section,  the  estimated  cost  of  which 
will  be  al>out  $12,000,000. 

This  estimate  will  be  increased  when  the  Commission  adopts  the  new  grades,  the 
nece.«<sity  for  which  was  shown  during  the  overflow  of  last  year. 

In  the  territory  under  the  supervision  of  this  office  there  are  15  levee  boards,  of 
which  only  5  have  an  engineering  organization.  The  remaining  10  are  the  minor 
boards  with  limited  incomes  ancl  are  unable  to  keep  up  any  engineering  or^g^niization, 
and  usually  request  that  work  done  by  them  shall  be  under  the  suiiervision  of  this 
office.  There  is  no  present  authority  for  paying  such  engineering  expenses  from 
Government  appropriations,  and  it  is  recommended  that  district  officers  be  author- 
ized to  funiish  engineering  supervision  and  inspe<'tion  without  coat  to  the  levee 
lx>ar(ls  whenever  requested,  as  m  this  wav  the  levee  boards  will  be  sure  that  every 
dollar  <!ontributed  by  them  will  be  applied  to  actual  construction  work.  In  my  judg- 
ment the  effect  of  such  action  will  be  to  encouraj^  the  levee  boards  to  raise  funds. 

The  only  change  in  methods  of  levee  construction  has  been  the  introduction  of  the 
steiun  traction  engine  for  hauling  elevating  graders.  This  method  effects  no  notice- 
able saving  in  cost  of  construction,  but  it  has  the  advantage  of  lessening  the  amoont 
of  lal)or  reiiuire<l,  the  labor  supply  being  very  limited.  The  experience  in  the  three 
<listricts  shows,  however,  that  the  machine  as  now  constructea  often  breaks  down 
and  is  difficult  to  repair.  Until  furnished  in  more  effective  form  it  can  apparently 
l>e  used  advantageously  only  on  work  of  sufficient  magnitude  to  warrant  the  employ- 
ment of  a  reserve  engine  ready  at  all  times  to  replace  one  broken  down.  A  bteam 
shovel  has  bet^n  placed  on  one  of  the  large  (^ontracts  just  started  by  the  levee  board 
in  the  Upper  Yazoo  district,  but  its  value  and  effectiveness  have  not  yet  been  deter- 
mined. 

The  overflow  of  April,  1904,  was  small  as  compared  w^ith  that  of  last  vear,  and 
involve<l  relatively  small  ex|)ense  for  levee  protection  and  did  no  uiateriai  damage. 
The  only  real  danger  from  crevtu^ses  and  overtopping  was  in  the  Lower  St.  Francis 
district,  I )etween  Luxoni  and  West  Memphis,  Ark.  A  notable  incident  of  this  flood, 
however,  was  the  unexi)ecte<l  caving  at  Baleshe<l,  where  the  levee  has  been  under 
ol)servation  for  several  years  on  account  of  the  very  slow  caving  and  the  nearness  of 
the  levee  to  the  Ijank.  This  cave  was  100  feet  deep  and  cut  through  the  main  lereo 
to  the  bancpiette.  A  crevit*»se  was  prevented  only  because  there  happened  to  be  a 
large  levee  outfit  in  the  vicinity  which  promptly  constructed  an  emem^cy  loop 
l>efore  the  fl<Kxi  It^vel  rose  alx)ve  the  top  of  the  banquette.  This  iUostmtes  the 
danger  of  a  levei^  <-lo.«e  to  even  a  slowly  caving  bank. 

Se<'tion  3  of  the  river  and  harbor  act  approved  April  28,  1904,  aathoriaoi  work 
during  the  coming  flscal  vear,  to  be  paid  for  from  the  appropriation  for  tba  fiscal 
year  1905-6,  and  in  accordance  with  your  instructions,  projects  for  the  full  aUotmeati 
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for  the  Upper  St.  Francis  and  Reelfoot  districts  and  for  75  j)er  cent  of  the  allotments 
for  the  Lower  St.  Francis  and  Lower  Yazoo  districts  were  submitted.  Proiei'ts  for 
the  Upper  Yazoo,  White  River,  and  Upper  Tensas  districts  can  not  properly  he  made 
until  after  an  examination  of  the  caving  banks  following  the  recession  of  the  recent 
high  water. 

The  systematic  maintenance  of  levees  must  hereafter  receive  much  more  attention 
than  has  heretofore  been  the  case.  It  is  found  that  in  many  localities  the  utmost  care- 
lessness in  this  respect  prevails  during  the  low-water  season.  Fences  acrot^s  tb.e  levees 
are  common,  and  in  many  places  buildings  are  located  on  the  inner  slopes,  and  the 
slopes  and  tops  are  used  for  cattle  pens.  The  use  of  the  levee  as  a  roadway,  com- 
mon in  many  places,  may,  by  destruction  of  sod  and  formation  of  dust  to  be  later 
blown  away,  cause  a  lowering  of  grade  of  6  inches  or  more  annually.  Recently  a 
printed  poster  notice  of  sections  14  and  16  of  the  river  and  harbor  act  of  March  3, 
1899,  has  been  prepared  and  distributed  along  the  levees,  and  the  effect  is  gradually 
becoming  apparent  It  is  expected,  however,  that  some  time  must  elapse  before  all 
obstructions  can  be  cleared  from  the  levee,  and  the  education  of  the  residents  along 
the  levee  to  the  necessities  of  the  situation  must  necessarily  require  a  longer  period. 

The  experience  of  the  engineers  in  the  first,  second,  and  third  districts  indicates 
that  angles  in  levees  should  be  abandoned  and  curves  substituted.  Wherever  during 
an  overflow  a  strong  current  flows  parallel  to  the  levee,  an  angle  creates  an  eddy 
which  often  causes  serious  damage  below.  In  some  cases  the  substitution  of  curves 
for  angles  has  been  made,  with  satisfactory  results. 

It  is  also  believed  that  in  the  consideration  of  proposed  new  loops  due  to  ciiving 
banks,  the  bank  survey  should  be  accompanied  by  a  subaqueous  survey,  as  very 
often  valuable  information  can  be  obtained  from  consideration  of  the  channel  move- 
ment. 

SURVEYS   FIRST,    SECOND,    AND  THIRD   DISTRICTS. 

The  regular  surveys  of  bank  revetments  and  caving  l^ends  have  been  made,  and 
additional  surveys  of  reaches  below  La  Grange  and  Hollybrook  crevasses  and  above 
Delta  Point  were  made. 

( For  details  see  report  of  Asst.  Engineer  Chas.  Le  Vasseur,  Appendix  2  O,  for  first 
and  second  districts,  and  report  of  Junior  Engineer  L.  Y.  Kerr,  Apj^endix  2  P,  for 
third  district.) 

INCLOSURES. 

The  following  inclosures  accompany  this  report,  of  which  they  are  parts: 

Appendix  2  A. — Report  of  Asst.  Engineer  A.  J.  Nolty  on  channel  work  in  first 
district. 

Appendix  2  B. — Report  of  Asst.  Engineer  W.  M.  Rees  on  channel  work  in  second 
district. 

Appendix  2  C. — Report  of  Asst.  Engineer  A.  J.  Nolty  on  plant,  first  and  second 
districts. 

Appendix  2  D. — Report  of  Asst.  Engineer  Arthur  Hider  on  channel  work  and  plant, 
third  district. 

Ap[)endix  2  E. — Report  of  Asst.  Engineer  Chas.  ]je  Vasseur  on  levees.  Upper  St. 
Francis  district. 

Appendix  2  F. — Report  of  Asst.  Engineer  Chas.  Le  Vasseur  on  levees,  Reelfoot 
district. 

Appendix  2  G. — Report  of  Amst.  Engineer  A.  F.  Kiljiatnck  on  levees.  Lower  St. 
Francis  district. 

Appendix  2  H. — Report  of  Asst.  Engineer  Chas.  I>e  Vasseur  on  training  wall,  Ix»wer 
St.  Francis  district. 

Appendix  2  I. — Report  of  Asst.  KnginettT  M.  Garrlner  on  levees,  Upper  Yazoo 
district. 

Appendix  2  J. — Report  of  AsKt.  Engineer  M.  (iardner  on  levees,  White  River 
district. 

Appendix  2  K. — Rej>ort  of  Ant^.  VAifi^niynT  A.  J.  Nolty  on  high-water  operations, 
Lower  St.  Francis  distrii^-t. 

Appendix  2  L. — Refwrtof  Aj»<t.  Kfigjni5«?r  (^tsm.  Ijb  Vasseur  on  caving  Itfinks,  first 
and  second  districti-. 

Appendix  2  M. — Rejx^rt  of  Asi^.  Etti^Uu^'r  A.  MillifT  Todd  on  levees,  I>^>wer  Yazoo 
district. 

Appendix  2  N. — Re|>r>rt  of  As<4.  Etit^tai^fr  K,  i*.  T^/llinger  on  levees,  L'pper  Tenaas 
district. 

Appendix  2  O.— Report  </(  Awt,  VjfH^Mikt^  i^ttm.  lAt  Vamear  on  surveys,  first  and 
second  districts. 
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Appendix  2  P. — Report  of  Jr.  Engineer  L.  Y.  Kerr  on  surveys,  third  district. 

Map  No.  1. — Columous,  Ky.,  revetment. 

Map  No.  2. — Hickman,  Ky.,  revetment. 

Map  No.  3. — New  Madrid,  Mo.,  revetment. 

Map  No.  4. — Caruthersville,  Mo.,  revetment 

Map  No.  5. — Plum  Point  Reach. 

Map  No.  6. — O'Donnels  Bend  revetment. 

Map  No.  7. — Ashport  Bend  revetment 

Map  No.  8. — Fletchers  Bend  revetment 

Map  No.  9. — Upper  Osceola  bar  revetment. 

Map  No.  10. — Lower  Osceola  and  BuUerton  bars  revetment 

Map  No.  11. — Abattis  dikes.  Hatha  ways  Crossing. 

Map  No.  12. — Memphis  Reach. 

Map  No.  13. — Hopefield  Bend  revetment. 

Map  No.  14. — Memphis  Harbor  revetment. 

Map  No.  15. — Helena  front  revetment. 

Map  No.  16. — Borings  at  Helena. 

Map  No.  17. — Helena  Reach. 

Map  No.  18] 

Mao  No  20  f ^^'^^»  ^™*'  *"^  seconrt  districts. 

Map  No*.  21 J 

Map  No.  22. — Overflowed  area,  first  and  second  districts. 
Map  No.  23. — Drainage,  Upi)er  St.  Francis  district. 
Maps  24  to  29. — Plans  of  Brewer  J^ke  culvert 
Maps  30  and  31. — Plans  of  training  wall.  Lower  St  Francis  district 
Map  No.  32.— Index  map,  third  district. 
Map  No.  33. — I^ke  Bolivar  revetment. 
Map  No.  34. — Ashbrook  Neck  revetment. 
Map  No.  35.— Greenville  IIarl)or  revetment 
Map  No.  36. — I^ke  Providence  revetment 
Map  No.  37. — I^ke  Providence  reach. 
Map  No.  38. — Delta  Point  revetment. 
Map  No.  39. — Delta  Point  reach. 
Map  No.  40. — Reach  below  Greenville. 
Map  No.  41. — Kentucky  Bend. 
Map  No.  42. — Reach  below  Hollvbrook  crevasse. 
Map  No.  43. — Overflowed  area,  tliird  district. 
Map  No.  44. — High-water  slope,  Lower  Yazoo  district. 
Maps  45  and  46. — High-water  slope,  Up|>er  Tensas  district. 

Money  statements,  abstract  of  contracts  in  force,  abstracts  of  proposals,  and  list  of 
ci\nlian  engineers  will  l)e  forwarded  July  1. 

Repi)ect  fully  submitted.  E.  W.  Van  C.  Lucas, 

Oaptairij  OorpB  of  Enffmeen. 
Col.  O.  II.  Krnkt, 

Cor})8  of  EnqiueerSy  V.  S.  Armyy 

l^esident  Mimssippi  River  Commimon, 


FINANCIAL  STATEMENT. 

Appropriation  for  itnprovitig  }fims8ippi  /ittvr,  first  and  second  di/itriait. 

HICK.MAN,  KY. 

July  1,  1903,  balance  unexpended $804.13 

Julv  1,  1904,  balance  unexiH»nded 804.13 

July  1,  1904,  ])alance  available 804.13 

NEW  MADRID,  MO. 

July  1 ,  1903,  l>alance  unexpended 1, 790. 91 

June  30,  UKM,  amount  expende<l  during  fiscal  year 108. 80 

July  1,  1904,  balana^  unexpended 1, 687. 11 

July  1,  HKM,  l)alance  available 1,887,11 

Amount  that  can  \yc  profitably  expended  during  fiscal  year  ending  June 
30,  1906 20,000.00 
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CARUTHERSVILLE,  MO. 

July  1,  1903,  balance  unexpended $388.20 

June  30,  1904,  amount  expended  during  fiscal  year 209. 22 

July  1,  1904,  balance  unexpended 178. 98 

July  1,  1904,  balance  available 178. 98 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1906 60,000.00 

PLUM  POINT  REACH. 

July  1,  1903,  balance  unexpended 2,778.00 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3,  1903 69,000.00 

71,778.00 

June  30,  1904,  amount  expended  during  fiscal  year : 71, 431. 01 

July  1,  1904,  balance  unexpended 346. 99 

July  1,  1904,  outstanding  liabilities 346.99 

Amount  that  can  be  profitably  expended  during  fiscal  vear  ending  June 

30,  1906 '. 100,000.00 

HOPEFIELD  BEND. 

July  1,  1903,  balance  unexpended 2,307.93 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  March  3,  1903 99,000.00 

November  19,  1903,  amount  refunded  on  account  error  in  voucher  79, 

September,  1903 1.00 

101,308.93 

June  30,  1904,  amount  expended  during  fiscal  year 101, 251. 04 

July  1,  1904,  balance  unexpended 57. 89 

July  1,  1904,  outstanding  liabilities 57. 89 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1906 50,000.00 

MEMPHIS,  TENN. 

July  1,  1903,  balance  unexpended 377. 90 

July  1,  1904,  balance  unexpended 377. 90 

July  1,  1904,  balance  available 377.90 

MEMPHIS,  TENN.  (WOLF  RIVER). 

July  1,  1903,  balance  unexpended 3, 727. 55 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3, 1903 8,000.00 

Total 11,727.55 

June  30,  1904,  amount  expended  during  fiscal  year 7, 812. 96 

July  1,  1904,  balance  unexpended 3, 914. 59 

July  1,  1904,  balance  available 3,914.59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 25,000.00 
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HELENA,  ARK. 

July  1,  1903,  balance  unexpended $1,783.40 

Amount  allotted  from  appropriation  for  improving  Miadssippi  River,  act 

approved  March  3, 1903 5,000.00 

Total 6,783.40 

June  30,  1904,  amount  expended  during  fiscal  year 6, 436. 74 

July  1, 1904,  balance  unexpended 346. 66 

July  1, 1904,  balance  available 346.66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 25,000.00 

DIKES. 

July  1,  1903,  balance  unexpended 1, 114. 50 

June  30,  1904,  amount  expended  during  fiscal  year 1, 114. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 30,000.00 

UPPER  ST.  FRANCIS  LEVEE  DISTRICT. 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3,  1903 20,000.00 

June  30,  1904,  amount  expended  during  fiscal  year 19, 008. 51 

Julv  1,  1904,  balance  unexpended 991. 49 

July  1,  1904,  outstanding  ImbilitieF 991.49 

Amount  that  C4in  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1906 200,000.00 

LOWER  ST.  FRANCIS  LEVEE  DISTRICT. 

July  1,  1903,  balance  unexpended 53,652.52 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3,1903 125,000.00 

178, 652. 52 
Amount  refunded  on  account  of  overpayment  in  vouchers  37  and  38, 

April,  1903 45.60 

178, 698. 12 

June  30,  1904,  amount  expended  during  fiscal  year 128, 981. 23 

July  1,  1904,  balance  unexpended 49, 716. 89 

July  1,  1904,  outstanding  liabilities 39,591.14 

July  1,  1904,  balance  available 10,125.75 

Amount  that  can  be  profitably  ex|)ended  in  fiscal  year  ending  June  30, 

HHH) 5oo,ooaoo 

WHITE  RIVER  LEVEE  DISTRICT. 

July  1 ,  1903,  balance  unexpendetl 37, 8S7. 95 

Amount  allotte<l  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3,  HH)3 90^000.00 

127,837.95 

June  30,  1904,  amount  exiwndtHl  during  fiscal  year HI,  814. 6$ 


July  1,  1904,  balance  unexpended 16, 023. 

July  1,  1904,  outstanding  liabilities 300. 00 


July  1,  1904,  balance  available 16^ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1W6 600,000.00 
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UPPER  YAZOO  LEVEE  DISTRICT. 

•July  1^1903,  balance  unexpended $44, 361. 85 

Amount  atldtted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3, 1903 70,000.00 

114,861.85 

June  30,  1904,  amount  expended  during  fiscal  year 68, 209. 61 


S>4 
23 


July  1,  1904,  balance  unexpendeii 46, 152.  2-J 

July  1,  1904,  outstanding  liabilities 44,4<>7.2c 

July  1,  1904,  balance  available 1,685.01 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 200,000.00 

REELFOOT  LEVEE  DISTRICT. 

July  1,  1903,  balance  unexpended 1, 858.  71 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 
approved  March  3, 1903 20,000.00 

21,858.71 
June  30,  1904,  amount  expended  during  fiscal  year 20, 621 .  68 

July  1,  1904,  balance  unexpended 1, 237. 03 

July  1,  1904,  outstanding  liabilities 500.00 

July  1,  1904,  balance  available 737.03 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 200,000.00 

SURVEYS,  FIRST  AND  SECOND  DISTRICTS. 

July  1,  1903,  balance  unexpended ; $46. 52 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3, 1903 5,000.00 

March  7,  1904,  to  error  in  voucher  4,  January,  1904 .50 

5, 047. 02 
June  30,  1904,  amount  expended  during  fiscal  year 4, 839. 48 

July  1,  1904,  balance  unexpended 207. 54 

July  1,  1904,  outstanding  liabilities 207.54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 10,000.00 

PLANT,  FIRST  AND  SECOND  DISTRICTS. 

July  1, 1903,  balance  unexpended $26,085.78 

Amount  allotted  from  appropriation  for  improving  Mississippi  River,  act 

approved  March  3,' 1903 $60,000.00 

December  18,  1903,  amount  received  by  transfer  from  third 

district,  approved   by  Secretary  of  War,  December  10, 

1903 7,000.00 

April   11,  1904,  amount  received   bv  transfer  from  third 

district  approved  by  Secretary  of  War  April  1,  1904 18, 000. 00 

May  9,  1904,  amount  allotted,  being  proceeds  from  sale  of 

engineer  property 260. 00 

a5, 260. 00 

111,345.78 
June  30,  1904,  amount  expended  during  fiscal  year 108, 935. 53 
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Julv  1,  1904,  balance  unexpended $2, 410. 25 

July  1,  1904,  outstanding  liabilities 2,410.25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 75,000.00 

Appropriation  for  repairing  Govemmenl  levee  at  Walnut  Bend,  Ark, 

July  1,  1903,  balance  unexpended $88, 713. 94 

June  30,  1904,  amount  expended  during  fiscal  year 3, 724. 22 

July  1,  1904,  balance  unexpended 84, 989. 72 

July  1,  1904,  outstanding  liabilities 800.00 

July  1,  1904,  balance  available 84,189.72 

Miscellaneous, 

October  30,  1903,  amount  received  from  sale  of  engineer  property f79. 10 

February  15,  1904,  amount  received  from  B.  F.  Dame  for  rent  oi  island 
in  Mississippi  River,  near  Australia,  Miss.,  for  year  ending  February 

24,  1905 1.00 

April  27,  1904,  amount  received  from  sale  of  engineer  property 260. 00 

340.10 

October  30,  1903,  amount  deposited  to  credit  Treasurer  United  States 
on  account  sale  of  engineer  property 79. 10 

February  15,  1904,  amount  deposited  to  credit  Treasurer  United  States 
on  acx!ount  rent  of  island  in  Mississippi  River,  near  Australia,  Mias.,  for 
year  ending  February  24,  1905 1.00 

April  27,  1904,  amount  deposited  to  credit  of  Treasurer  United  States  on 
account  sale  of  engineer  property 260. 00 

340.10 

Statement  allowing  total  amount  ejcpended-  in  first  and  second  distridSf  improving  Missis- 

sippi  River y  during  the  fiscal  year  ending  June  SO,  1904* 

From  appropriation  for  improving  Missi8sip))i  River $650, 769. 94 

Less  refundments 47. 10 

650,722.84 
From  appropriation  for  repairing  Government  levee  at  Walnut  Bend, 
Ark 3,724.22 

654, 447. 06 

Appropriation  for  improving  Mississippi  River ,  third  distrid, 

ASHBROOK  NECK. 

July  1,  1903,  balance  unexpende<i $1, 005. 76 

Amount  allotteil  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 60, 000. 00 

61, 005. 76 

Amounts  transferred  during  fiscal  vear  as  follows: 

To  fourth  district '. $10,000.00 

To  j>lant,  first  and  second  districts 6, 000. 00 

To  plant,  third  district 9,000.00 

Juno  30,  1904,  amount  expended  during  fiscal  vear 37, 080. 75 

61,06a75 

July  1,  1904,  balance  unexpended 15.01 

July  1,  1904,  outstanding  liabilities 15.01 

Amount  that  can  \ye  profitably  expended  in  fiscal  year  ending  June  30, 

liKxj fio^ooaoo 
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GREENVILLE.  MISS. 

July  1,  1903,  balance  unexpended $7, 633. 57 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 25,000.00 

32, 633. 57 
Amounts  transferred  during  fiscal  year  as  follows: 

To  plant,  first  and  second  districts $7, 000. 00 

To  plant,  third  district 7,000.00 

June  30,  1904,  amount  ex|>ended  during  fiscal  year 18, 453. 25 

32, 453.  25 

July  1,  1904,  balance  unexpended 180. 32 

July  1,  1904,  outstanding  liabilities 104.60 

July  1,  1904,  balance  available 75. 82 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1906 50,000.00 

LAKE  PROVIDENCE  REACH. 

July  1,  1903,  balance  unexpended 297. 46 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 ^ 25,000.00 

25,  297. 46 
June  30,  1904,  amount  expended  during  fiscal  year 25,  258.  71 

July  1 ,  1904,  balance  unexpended 38.  75 

July  1,  1904,  outstanding  liabilities 38.  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 30,000.00 

PLANT,  THIRD  DISTRICT. 

July  1,  1903,  balance  unexpended $39,114.52 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

actapproved  March  3,  1903 77,000.00 

April  1 1, 1904,  amount  allotted,  being  proceeds  of  saleof  public  property.  1, 350. 00 
Amount  received  by  transfer  from  other  allotments,  third  district,  dur- 
ing fiscal  year 50,900.00 

168,  364.  52 
June  30,  190 1,  amount  expended  during  fiscal  year 134, 919.  33 

Jul V  1 ,  190^,  balance  unexpended 33, 445. 19 

July  1,  1904,  outstanding  liabilities 4,000.00 

July  1 ,  1904,  balance  available 29, 445. 1 9 

July  1,  1904,  amount  covered  by  uncompleted  contract 22, 428. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1906 60,000.00 

GENERAL  REPAIRS  TO  EXISTING  WORKS. 

July  3,  1903,  balance  unexpended $9, 059.  ()5 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 30, 000. 00 

39, 059.  65 
Novem])er  24,  1903,  amount  transferred  to  fourth  district..  $20,000.00 
April  1,  1904,  amount  transferred  to  allotment  for  plant, 
third  district ..• 9,000.00 
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June  30,  l^KM,  amount  expended  during  fiscal  year,  account 
different  works,  slh  follows: 

Ashbrook  Neck $416. 67 

Lake  Providence  reach 8,  727. 62 

Lake  Bolivar  front 472. 81 

Surveys,  third  district 442. 55 

$10, 059. 65 

$39,050.65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 50,000.00 

STONE,  THIRD  DISTRICT. 

July  1,  1903,  Imlance  unexpended $30,918.74 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 20,000.00 

50, 9ia  74 
August  21,  1903,  amount  transferred  to  plant,  third  district.  $25,900.00 
April  1,  1?K)4,  amount  transferred  to  plant,  first  and  second 

districts 13,000.00 

June  30,  1904,  amount  expended  during  fiscal  year 10, 250. 48 

49, 150. 48 

July  1,  1904,  balance  unexpended 1, 768. 26 

July  1 ,  1904,  outstanding  liabilities 100. 00 

July  1,  1904,  balance  available 1,668.26 

A  mount  that  can  be  profitably  expended  during  fiscal  year  ending  June30, 

1906 40,000.00 

LOWER  YAZOO  LEVEE  DISTRICT. 

July  1 ,  1903,  balance  unexpended 125, 903. 51 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  March  3,  1903 291,000.00 

416,903.51 
Juno  30,  1904,  amount  expended  during  fiscal  year 871, 916. 43 

July  I,  li)04,  l)alanot»  unexpended 44, 987. 08 

July  1,  1904,  outstanding  liabilities 1,500.00 

July  1,  1904,  balance  available 43, 487. 08 

July  1 ,  1 1H)4,  amount  covereil  by  uncompleted  contracts 40, 000. 00 

Amount  that  can  ]>e  i)rofitably  expemled  in  fisi^al  vear  ending  June  30, 
l^KX) ; 600,000.00 

rPPER  TENSAS  LEVEE  DISTRICT. 

July  1 ,  11K)3,  balance  unoxpendwl 51, 012. 62 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

.    act  approvt^l  March  3,  1903 112, 600. 00 

163, 512. 62 

June  30,  n)04,  amount  expende<i  during  fiscal  year 146,  275. 72 

July  1,  1904,  balance  unexpended 17, 236. 90 

July  1,  V.hH,  outstanding  liabilities 2,000.00 

July  1 ,  HKM,  l>alance  available 14,  ^gft.  go 

Amount  that  can  l>e  profitablv  expended  in  fiscal  vear  ending  June  30, 

iyo6 ; 50(^ooaoo 
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SURVEYS,  THIRD  DISTRICT. 

July  1,  1903,  balance  unexpended $673.83 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
.  act  approved  March  3,  1903 5, 000. 00 

5, 673.  83 
June  30,  1904,  amount  expended  during  fiscal  year 5, 673. 23 

July  1,  1904,  balance  unexpended .60 

July  1,  1904,  outstanding  liabilities .60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906 5,000.00 

Miscellanecms. 

March  17,  1904,  amount  received  from  sale  of  engineer  property 1, 350. 00 

March  17,  1904,  amount  deposited  to  credit  of  Treasurer  United  States 
on  account  sale  of  engineer  property 1, 350. 00 

Statement  showing  total  amount  expended  in  third  district,  improving  Mimssippi  River y  dur- 
ing the  fiscal  year  ending  June  SO,  1904. 

From  appropriation  for  improving  Mississippi  River $759, 887. 55 
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Appendix  2  A. 

HEPORT  OK    MR^   A.     I.    NOLTY,    ASSISTANT    ENGINEER,    ON    CONSTRUCTION  WORK    IS     FIRST 

DISTRICT   DURINtt  SEASON   OF   1903-4. 

Memphis,  Tenn.,  May  i,  1904, 

Captain:  I  have  the  honor  to  submit  mv  report  of  construction  works  under  my 
charge  in  the  First  district  for  the  seiUMon  of  1903-4. 

Xo  mention  is  made  in  the  body  of  this  report  of  the  work  done  at  Hopefield  Benil 
by  the  First  district  organization,  as  that  will  appear  in  the  report  of  Asst.  £nffineer 
\V.  M.  Rees. 

abattis  dikes. 

hUind  14. — An  abattis  dike,  1,810  feet  long,  was  placed  here  in  1902.  A  subseqaent 
low-water  examination  disclosed  a  gap  over  200  feet  wide  located  about  700  feet 
from  the  river  end.  It  is  presumc<l  that  the  se<*tion  originally  placed  here  was  to<» 
lightly  ballasted,  and  that  when  it  was  entirely  submerged  it  became  Hufliciently 
buoyant  to  Ikj  easily  displace<i  by  the  pressure  of  the  current.  This  is  the  only 
instance,  in  the  many  thousand  feet  of  dike  built,  where  a  section  was  lost.  The 
gap  was  cloHe<l  in  January.  All  the  remainder  of  dike  was  in  good  ctmdition  and 
much  of  it  well  silt<»<l  up.  A  high  bar  was  built  up  l)oth  al)ove  and  below  the  dike. 
separated,  however,  by  the  flow  through  the  gap,  making  virtually  two  larg:e  Iwir*'. 

Summary  of  work  done  dnnug  the  aensoii  of  190S-4- 

Section  No.  1  al>attis  dikes ft^t. .  125  by  2:5 

Section  No.  2  abattis  dikes do. . .  116  by  22 

Brush  cut cords. .  '  97 

Poles  cut do 16 

Firld  rost  of  wrk: 

I^bor,  including  subsistence $821. 06 

Stone,  1 10  cubic  vards  at  $1 .60 176. 00 

Lmnber,  6,0(K)  feet  B.  M.  at?12.90perM 77. 40 

Wire  strand,  f  inch,  70  i)Ounds,  at  2.',\d  cents 1. 67 

Wire  strand,  J  inch,  KM)  fK^unds,  at  4.5  cents 4. 50 

Wire,  No.  1 2,  .S60  p< )unds,  at  2.()8  (!ents 9. 64 

Spikes,  50  pounds,  at  2.8.5  cents 1. 43 

Nails,  .S5  pounds  at,  2.75  centw ,96 

Bolts,  120,  at  6J  cents 8. 10 

Coal,  280  bushels,  at  l.'U  cents 31.  a5 

Total  cost 1,131,83 

PLCM    point   KE.M'H. 

Dauit'h  Pond. — Two  small  faults  having  develope<l  at  the  lower  end  of  the  1S9.> 
revetment,  they  were  repaire<l  <luring  this  sea.«<.)n.  These  faults  were  in  the  shape 
of  two  contiguous  *'})ockets,"  and  were  treated  as  one.  Repairs  consisteil  in  placing 
three  connecting  mats,  aggregating  20S  S([uare8;  339  linear  feet  of  bank  was  gnradod 
and  246  linear  feet  pavwl.  A  slight  rupture  at  and  below  the  low-water  line  was 
rppaire<l  by  carefully  distributing  69  cubic  yards  of  spalls  and  riprap.  A  washout 
ab«»ve  the  upiH'r  edge  of  the  paving  was  (!hecke<l  by  placing  two  small  brush  and 
stone  cribs  a<'n^ss.  .\n  attack  at  the  l<>wer  end  <>f  the  salient  which  divides  the  li^> 
and  the  older  work  1h*1ow  was  checktM.1  by  first  placing  a  connecting  mat  and  then 
building  uiK>n  this  a  brush  and  .«tone  reenforcement  100  fwt  long  and  containing 
2..SS4  cubic  yanls. 

Siinnnnrn  of  tmrk  dour  dnrim/  ilir  scnstnn  of  190S-4' 

Toi'ket  mat  No.  1   feet. .  47  bv  152 

INnkct  mat  No.  2 do 54  by  133 

rocket  mat  N<».  :^» do 58  by  112 

PcM'kct  mat  No.  4 do 50  by  121 

Crib  dike  No.  1.  4.5  ])v  1(»  bv  'X\  feet cubic  feet..  1,485 
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CribdikeNo.  2,  3.4  by  9  by  36  feet cubic  feet..  1,101 

CribdikeNo.  3,  16.5  by  13  by  100  feet do....  21,451 

Bru8h  cut cords. .  44 

Poles  cut do 6 

Bank  paved square  yards. .  332 

Field  coni  of  work. 

Labor,  including  superintendence  and  subsistence $2, 192. 69 

Brush,  516.2  cords, at  $1.09 562.66 

Stone,  682  cubic  yards,  at  $1 .  60 93 1 .  20 

Wire,  No.  12,  1 ,81 0  pounds,  at  2.68  cents 48. 50 

Wire  strand,  A  inch,  852  pounds,  at  3.5  cents 29. 82 

Wire  strand,  \  inch,  1 ,425  pounds,  at  4.5  cents 64. 12 

Wire  strand,  \  inch,  30  pounds,  at  3.55  cent^ 1 .  06 

Clips,  225,  at  6J  cents 15.19 

Staples,  67  pounds,  at  2.9  cents 1. 94 

Coal,  125  bushels,  at  13i  cents 16. 87 

Towing 416.60 

Rope 100.00 

Miscellaneous  materials,  iron,  oils*,  etc 34. 84 

Total  cost 4, 41 5. 49 

Ashport  Bend. — After  the  decline  of  the  flood  of  1903  it  was  noticeii  that  the  lower 
one-tnird  of  the  length  of  this  revetment  was  badly  eroded  between  the  upper  edge 
of  the  paving  and  the  crest  of  the  bank.  At  some  places  the  scour  was  considerably 
below  the  upper  elevation  of  the  riprap  paving,  while  at  others  it  simply  scoured 
back  on  the  same  j)lane  as  the  paving.  To  check  any  further  erosion,  as  well  as  to 
fill  up  the  depressions,  10  brush  and  stone  cribs  were  placed,  not  at  r^ular  inter- 
vals, but  at  such  places  as  "as  thought  best  to  attain  the  desired  results.  The  repair 
of  the  large  "pocket"  caved  out  in  1902,  and  whose  repair  was  interrupted  that 
season  by  the  early  advent  of  high  water  in  1903,  was  completed.  As  an  additional 
preventive  against  further  scour  above  the  paving  a  method,  the  object  of  which 
IS  to  induce  a  growth  of  willows,  was  applied.  Willows  from  3  to  6  inches  diame- 
ter at  the  butt  were  placed  in  shallow  trenches  normal  to  the  bank  line  and  15  feet 
apart  and  lightly  covered  with  soil.  A  few  large  stones  were  placed  on  each  to  pre- 
vent floating  when  submerged  in  case  the  soil  should  wash  off.  About  eight  years 
ago  an  attempt  was  made  for  a  similar  purpose  by  planting  young  willow  sprouts, 
but  failed,  as  the  cattle  would  pull  them  up  while  feecnng  on  the  green  tops. 
Should  the  method  tried  last  year  give  good  results  it  should  be  applie^l  to  all  work 
where  the  paving  is  not  carried  to  the  top  of  the  bank. 

Svmmary  of  work  done  during  the  season  of  190S-4. 

Pocket  mat feet. .  1 11  by  120 

Bank  paved square  yards. .  264 

Crib  dike  No.  1,  44  bv  11  bv  4  bv  4.3  feet cubic  feet..  1,419 

Crib  dike  No.  2,  71  by  11  by  4  by  4.5  feet do....  2,393 

CribdikeNo.  3,  40  by  11  bv  4  by  5.4  feet do 1,620 

Crib  dike  No.  4,  43.5  bv  15  by  4  by  5.9  feet do 2, 438 

Crib  dike  No.  5,  51  by  14  bv  4  by  5.6  feet do 2,570 

Crib  dike  No.  6,  52  bv  15  bv  4  by  6.2  feet do 3,062 

Crib  dike  No.  7,  53  by  15  bV  4  by  6  feet do 3, 021 

CribdikeNo.  8,  35  bv  10  bv  4  bv  4  feet do....  980 

CribdikeNo.  9,  42.8  bv  8  bv  4  bv  2.9  feet do 744 

Crib  dike  No.  10,  51  by  13  by  4  by  4.4  feet do....  3,907 

Brush  cut cords. .  70 

Poles  cut do 12 

Willows  planted  ( 15  feet  apart) linear  feet. .  7, 185 

h\eld  cost  of  xuork. 

Labor,  including  superintendence  and  subsistence $3, 127. 78 

Brush,  430.5  cords,  at  $1.09 469. 25 

Stone,  340  cubic  yards,  at  $1 .60 544. 00 

Stone,«  350  cubic  yards,  at  $1.64 574. 00 


«  Represents  stone  caved  into  the  river  and  subsequently  recovered,  paid  for  in  1902, 
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Coal,  375  bushels,  at  13i  cents $50.62 

Wire,  No.  12,  750  pounds,  at  2.68  cente 20.10 

Towing 467.80 

Rope 109.39 

Miscellaneous  materials,  iron,  oils,  etc 66. 05 

Total  cost 5,428.99 

Fletchers  Bend. — Repairs  to  damage  in  the  old  style  (1889-1891)  revetment  of  thu 
bend  were  begun  in  1902,  but  for  lack  of  sufficient  funds  could  not  be  completed.  In 
the  meantime  the  gradual  destruction  of  the  work  continued  both  above  and  below 
the  repairs  of  1902,  and  at  the  opening  of  the  workinjj  season  there  existed  700  feet 
of  caving  bank  alx)ve  and  1,800  feet  below  it.  In  addition  to  this  there  was  consid- 
erable damage  to  the  1899  work  in  the  pocket  between  the  two  salients.  The  river 
mat,  as  a  thorough  examination  showed,  was  uninjured,  the  damage  being  caoaed 
by  the  settling  away  of  the  mat  from  the  paving,  aggravated  by  a  strong  return  flow 
of  seep  water.  The  methixl  of  repairs  consisted  in  placing  large  connecting  mats, 
sufficiently  wide  to  overlap  the  river  mat,  in  front  of  the  damaged  bank,  and  then 
repaving  the  previously  graded  slope.  The  other  repairs  consisted  in  placing  stand- 
ard revetment  with  mats  250  feet  wide.  One  mat  was  placed  above  and  one  below 
the  1902  work.  This  leavers  about  1,800  feet  of  bank  unrepaired,  and  these  repairs, 
owing  to  the  shortness  of  funds,  had  to  be  postponed.  It  is  hoped  that  the  work 
can  he:  completed  this  season. 

In  1902  there  was  stored  on  the  bank  behind  the  revetment  10,068  cubic  yards  of 
surplus  stone.  During  and  immediately  after  the  flood  of  1903  the  bank  began  to 
cave  rapidly,  and  Ixifore  arrangements  to  save  the  stone  could  be  perfecteil  most  of 
it  had  caved  in.  One  thousand  and  sixty-seven  cubic  yards  were  loatled  on  barges, 
and  180  cubic  yards  were  movecl  back  and  afterwanis  used  on  the  work.  The  1,067 
cubic  vards  loaded  on  barges  was  use<l  at  IIoj)efield  Bend.  As  the  river  declined 
toward  a  low-water  stage,  884  cubic;  yanls  more  were  picked  up  from  along  the  foot 
of  the  bank.     There  was  saved  2,137  cubic  yards,  and  lost  7,931  cubic  yards. 

Summary  of  repair  irork  done  during  the  season  of  1903-4' 

Connecting  mat  No.  1 feet. .  46    by  250 

Connecting  mat  No.  2 do 88    by  250 

Connecting  mat  No.  3 do 71}  by  184 

Connecting  mat  No.  4 do 50    by    85 

Connecting  mat  No.  5 do 50   by  110 

Crib  dike  No.  1,  103  bv  2.9  bv  10  feet cubic  feet. .  2, 987 

Crib  dike  No.  2,  30  bv  4.2  by  9.5  feet do 1,436.4 

Crib  dike  No.  3,  28  by  5  by  8  feet do 1,  120 

Bank  paved square  yards. .  5, 334 

Hydraulic  grading cubic  yards..  23,525 

Field  cost  of  repair  work. 

I^lwr,  including  superintendence  and  subsistence $4, 658. 13 

Stone,  2,598  cubic  vards,  at  $1.0344 4,247.45 

Brush,  1,084  cords,' at  $1.09 1,181.56 

Poles,  27conis,  at  $2 54.00 

Wire  strand,  X  inch,  2,778  pounds,  at  3.  3  cents 92.  79 

Wire  strand,  \  inch,  2,270  pounds,  at  4.4382  cents 101.01 

Wire,  No.  12,  1,249  pounds,  at  3.55  cents 83.47 

Clips,  fV^  inch,  518,  at  3J  cents 18.13 

Staples,  125  iX)unds,  at  2.9  cents 3. 62 

Coal,  398  bushels,  at  13U!ents 53.73 

Towing 1,291.07 

Roi»e 107.60 

Miscellaneous  materials,  oils,  and  supplies 50.50 

Total  cwt 11,892.96 

Summary  of  new  work  done  during  the  season  of  1903-4, 

River  mat  No.  1 feet..  705  by  260 

River  mat  No.  2 do. ..  778  by  250 

Four  crmnecting  mats ivt^i. .  00  by  136,  32  by  83,  36  by  168,  and  35  by  161 

Bank  pave<l square  yards. .  9, 887 

Hydraulic  grading cubic  yards. .         40, Oil 
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Field  cost  of  new  ivork. 

Labor,  including  superintendence  and  subsistence $15, 891. 47 

Stone,  6,303.1  cubic  yards,  at$1.6344 10,302.47 

Brush,  5,998.4  cords,  at  $1.09 6,538.25 

Poles,  211.6cord8,  at  $2 423.20 

Hardwood  poles 107. 20 

Wire  strand,  j  inch,  8,867  pounds,  at  2.39  cents 211.92 

Wire  strand,  X  inch,  10,790  pounds,  at  3.34  cents 360. 38 

Wire  strand,  i  inch,  22,054  pounds,  at  4.382  cents 978.  80 

Wire  strand,  J  inch,  1 ,690  pounds,  at  3.55  cents 59. 99 

Silicon  bronze  wire,  1,190  pounds,  at  17.5  cents 208.  25 

Wire,  No.  12,  8,634  pounds,  at  2.68  cents 231.39 

Clips,  A  inch,  2,845,  at  3J  cents 99.72 

Clips,  finch,  302,  at  4  i  cents 13.58 

Clips,  iinch,  121,  at6cent8 7.26 

Staples,  680pounds,  at  2.9  cents 19.72 

Lumber 88.65 

Coal,  667  bushels,  at  13i  (^'nts 91.39 

Towing 4,929.01 

Rope 392.50 

Miscellaneous  materials,  6ils,  and  supplies 261 .  13 

Total  cost 41,216.28 

Unit  cost  of  7iew  work. 

River  mat  No.  1,  1,762.5  squares,  at  $7.94 $13,796.48 

River  mat  No.  2,  1,945  squares,  at  $7.57 14,  7:^.  02 

$28,531.50 

Connecting  mats,  223.99  squares,  at  $13.84 3, 114. 30 

Paving,  9,887  square  yards,  at  $0.871 8,620.79 

Grading,  40,041  cubic  yards,  at  $0.0237 949.69 

Total  cost 41,216.28 

Cost  per  linear  foot  of  completed  work,  $27.79. 

Recapitulation^  Plum  Point  reach. 

Repair  work,  Daniels  Point $4, 415. 49 

Repair  work,  A8hj)ort  Bend 5, 428. 99 

Repair  work,  Fletchers  Bend 11,892.96 

New  work,  Fletchers  Bend 41 ,  21 6.  28 

Total  cost 62,953.72 

Osceola  bar. — Prior  to  the  opening  of  the  working  season  it  had  been  the  intention 
to  continue  and  complete  the  repairs  l>egun  here  in  1902.  Available  funds  being 
inadequate  to  do  much  here  and  at  Fletchers  Bend  also,  and  the  repairs  of  the  reve^ 
ment  at  the  latter  place  being  considered  more  urgent,  the  district  officer  decided  to 
expend  the  funds  at  F'lotchers  Bend,  postponing  the  other  work  until  the  following 
season. 

A  late  examination  shows  that  this  ])end  has  now  assumed  a  regular  curvature, 
free  from  projecting  })oints  or  deep  scallops,  making  it  an  ideal  one  for  revetment 
and  for  unrestrained  flow  along  the  bank.  It  is  therefore  very  desirable  that  this 
work,  as  outlined  in  my  project  submitted  to  you  recently,  be  done  during  the  com- 
ing season. 

Mapj  showing  the  work  done  during  the  season  at  the  localities  mentioned  are 
submitted  herewith;  also  abstracts  of  expenditures  and  summary  of  work  done. 

No  recommendations  for  future  work  are  made  in  this  report,  as  these  have  been 
fully  discussed  in  the  paper  submitted  to  you  on  March  7  of  the  current  year. 

Respectfully  sul)mitted. 

,  AcG.  J.  NoLTY,  Assistant  Engineer, 

Capt.  K.  W.  Van  C.  Luc.\s, 

Corjys  of  Engineers, 
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Appendix  2  B. 

REPORT  OK   MR.    W.    M.    REEM,    ASSISTANT    ENGINEER,    ON    CONSTRUCTION   WORK    IN    8iXX»NI> 

DISTRICT,  DURIN(i   SEASON   OF   190Ji-4. 

Memphis,  Tenn.,  May  i,  J 904. 

Captain:  I  have  the  honor  to  submit  a  report  upon  the  construction  workH  under 
my  cliarge  at  Hopefield  Bend,  Arkansas,  Wolf  River,  Tennessee,  and  Helena,  Ark., 
f«)r  the  season  emiing  March  31,  1904. 

hopefield  bend. 

The  river  bank  at  this  locality  has  Ixjen  revetted  at  various  times  from  1882  to  1899, 
the  revetment  extending  from  Mound  City  Chute  to  Hopetield  Bend,  a  lenfi^h  of 
about  16,000  feet. 

Briefly,  the  upj)er  5,300  feet  built  in  1883  and  1884  was  of  lightly  woven  mattresMti, 
140  to  150  feet  wide,  covering  the  slope  of  the  bank  only  part  way  to  deep  water,  with 
a  revetment  above  the  low  water  built  of  brush  works  ballasted  with  stone,  and  ex- 
tending to  about  the  two-thirds  Imnk-full  stage.  Below  this  was  about  1,000  feet  of 
j^imilarly  constructed  revetment  built  in  1885,  but  with  slightly  wider  mat«,  and  the 
upper  bank  revette<l  with  brush  work  to  the  top.  This  at  its  lower  end  joins  a  revet- 
ment built  lietween  1887  and  1892,  having  channel  mats  of  the  diagonal  woven  type, 
a  thicker  construction  than  the  preceding,  and  from  200  to  220  feet  wide,  and  with 
the  upper  bank  along  it  paveti  with  stone  to  the  top.  This  type  of  channel  mat 
covers  alx>ut  4,000  linear  feet  of  the  bank,  below  which  the  revetment  is  of  foseine 
channel  mats  built  in  1893  and  1899,  having  a  length  of  6,300  feet.  The  mats  here 
are  from  250  to  300  feet  wide,  and  the  bank  above  these  is  paved  with  stone  to  the  top. 

The  1883-84  revetment  protected  the  bank  for  some  years  after  its  construction. 
I>ater,  the  current  decreased  here  and  finally  the  upstream  half  was  covered  with 
dep  sits. 

During  the  high  water  of  1903,  changes  in  the  river  threw  the  current  strongly 
against  the  lower  portion  of  this  bank,  and  the  old  revetment,  being  much  weakenecl 
by  age  and  decay,  offered  j>ractically  no  resistance  to  caving.  When  the  flood  waters 
recedeil  it  was  found  that  the  1883-84  revetment  ha<l  been  destroyed  from  the  head 
of  tlie  1885  work  uptitream  for  a  distance  of  a\:Hmi  2,800  feet;  that  t&ere  were  two  small 
breaks  in  the  18S5  work  and  two  of  larger  size  in  the  1891  work,  about  800  feet  below 
its  head. 

As  the  cavings  at  this  locality  were  a  serious  menmje  to  preserving  the  integrity  of 
the  harbor  of  Slemphis,  the  Commission  allotted  the  sum  of  $99,0(X)  to  repair  the 
damages.  Later  developments  showe<l  this  sum  was  entirely  insuflicient  for  the 
purpose,  but  it  is  l)elieved  that  it  was  expende<l  at  such  place  where  the  best  results 
in  holding  the  bank  will  l>e  attained. 

During  the  entire  working  si'ason  the  caving  progresse<l,  cutting  back  deeper  into 
the  bend  and  extending  l>oth  up  and  down  stream.  The  upstream  extension  has 
been  3(X)  feet,  and  400  feet  of  the  up{>er  i'ud  of  the  1885  work  nas  been  lost,  making 
the  present  total  length  of  caving  3,5()0  feet,  with  a  maximum  width  of  300  feet* 
The  balance  of  the  1S85  revetment  is  failing,  and  its  entire  loss  is  practically  assured. 

The  brt^aks  in  the  1S91  works,  originally  two  jXK^kets,  700  feet  m  extreme  lengrth, 
enlarged  somewhat  at  the  ends  and  the  bank  l)etween  the  iM>cket8  caved  in,  forming 
practically  one  large  pocket.  The  po<'kets  were  imme<liately  below  the  wreck  of  a 
large  steamer  which  lien  on  a  point  and  under  which  is  a  strong  eddy,  to  the  action  of 
which  the  failure  is  ascribe<l.  The  work  done  during  the  season  consisted  in  revet- 
ting the  Imnk  from  near  the  head  of  the  cavint;  downstream  to  a  hard  blue-clay 
point  just  al)Ove  the  1HS5  revetment,  this  covering  the  most  actively  caving  portion 
of  the  bank,  and  in  revetting  al(»ng  the  rK>ckets  of  the  1891  work  and  makinsa 
numl)er  of  minor  n^pairs  to  this  revetment  at  other  places  where  it  was  b^inmng 
to  fail. 

The  new  revetment  placed,  i.  e.,  that  along  the  old  1883-84  work,  covered  a  bank 
length  of  2.71S  linear  feet,  of  which  2,558  linear  fi^et  was  pave<l  and  may  be  considered 
it«  complete. 

The  nn'etmeiit  along  the  1891  pockets  was  840  feet  long,  and  the  aggregate  length 
of  repairs  orTeinforcements  to  other  |M»rtions  of  the  1891  revetment  was  1,280  feeL 

COXSTUrCTloN. 

Chan)i{l  i/int;*. — Tlu^  w<»rk  of  i'learing  the  bank  of  timl)er  was  begun  on  Auguat  15, 
ami  on  SeptemlnT  1  the  iintX  floating  i>lant  wny  delivere<l  and  the  construction  of  the 
tirst  mattress  was  begun  on  the  4th.     This  mattress,  which  was  1,000  feet  long  by 
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2o4  feet  wide,  was  sunk  on  the  26th,  when  the  river  was  at  the  12-foot  stage.  Owing 
to  the  strong  current  (over  six  feet  per  second)  four  axlditional  steel  mooring  cables 
were  attaches!  to  this  mat,  making  twelve  in  all,  and  these  were  heavily  strained  when 
the  mat  was  being  sunk. 

During  the  construction  of  this  mattress  the  ])ank  caved  at  the  head  almost  contin- 
uously, destroying  two  sets  of  pile  abutments  and  cutting  back  fully  60  feet  of  the 
bank.  This  left  uie  mooring  barges  well  out  into  tlie  river;  but  before  sinking,  two 
small  flats  were  placed  Ijetween  them  and  the  bank,  and  with  the  aid  of  two  large 
spars  the  thrust  of  the  mooring  barges  was  transferred  to  the  bank. 

Channel  mat  No.  2  was  begun  September  28  and  sunk  October  25.  It  was  imme- 
<liately  below  mat  No.  1,  was  1,130  by  254  feet,  and  sunk  when  the  sta^e  was  lOJ  feet, 
with  surface  velocity  of  6J  feet  on  the  outside  and  nearly  the  same  in  the  middle. 
This  mat  was  moorecl  with  seven  1  J-inch  and  three  1-inch  cast  steel  wire  ropes  and 
three  J-inch  wire  strand  on  the  inside  portion,  practically  eleven  fastenings  in  all. 
All  were  strained  very  heavily  in  sinking,  and  several  of  the  1-inch  long  links  in  the 
}-inch  chain  straps  by  which  the  wire  ropes  were  connected  with  the  mattress  were 
broken,  but  fortunately  not  until  the  mattress  was  on  the  bottom.  The  bank,  caving 
along  this  mat  during  time  of  construction,  almost  involved  the  abutment. 

Channel  mat  No.  3  was  begim  Noveml)er  7  and  completed  ready  for  sinking  on 
November  25.  It  was  just  below  mat  No.  2,  was  915  by  254  feet,  well  l)uilt  and 
cabled,  and  moored  to  the  bank  with  12  steel  wire  ropes,  some  of  which  had  been 
recently  obtained  for  the  jmrjwse.  All  of  the  old  chain  straps,  which  were  too  light, 
had  been  replaced  with  stronger  ones  made  of  1-inch  dredge  chains  with  l}-inch 
long  links. 

Tlie  river  at  the  time  of  sinking,  November  25,  had  fallen  to  the  6-foot  stage,  and 
the  velocity  of  the  current  at  the  outside  end  of  the  mat  was  6  feet  per  second  and  at 
the  middle  scant  5  feet.  Although  the  condition  of  river  stage  and  current  were 
more  favorable  than  when  mat  No.  2  was  sunk,  and  the  mattress  was  l>etter  moored, 
somewhat  stronger  built  and  considerably  shorter,  nevertheless  most  of  it  was  lost 
in  an  attempt  to  sink.  Prior  to  sinking,  the  mattress  had  been  well  ballasted  and 
the  shore  edge  from  the  head  to  about  500  feet  below  it  rested  on  the  graded  8lo|>e 
for  a  width  of  about  8  feet,  and  this  part  was  heavily  paved.  While  the  mat  was 
l)eing  built  a  string  of  saw  logs,  probably  several  dozen,  ran  under  it,  lodging  from 
150  to  250  ft»et  below  the  head  and  a})out  50  feet  from  the  outer  ed^e.  When  the 
mat  head  was  lowered  for  placing  the  stone  barges  preparatory  to  smking,  a  high 
wind  blew  the  steamer  on  to  tlie  mat,  where  it  folded,  remainmg  for  over  an  hour 
l>efore  it  could  l^  liberated.  After  it  was  released  the  mat  head  was  lowered  to  the 
lx)ttom  without  any  trouble  and  with  no  unusual  strains  on  the  mooring  lines,  and 
the  sinking  progressed  as  usual  until  fully  two-thirds  of  the  mattress  was  l^eneath 
the  surface,  when  the  mattress  suddenlv  broke  in  two  alx)ut  150  feet  l^low  its 
head,  the  mat  here  being  practicallv  on  tfie  bottom. 

The  cause  of  the  breaking  is  ascri'i>ed  priucipally  to  a  large  cave  of  the  bank  which 
occurred  at  this  time  just  abreast  of  the  line  of  rupture  The  large  mass  of  sliding 
earth,  weighing  probably  several  thousand  t(»ns,  striking  the  edge  of  the  partly  sunk 
mat,  pusheil  it  out<»tream  and  strained  the  outer  cables  to  the  breaking  point.  When 
these  once  had  broken  the  mat  tore  in  two  like  ripping  a  piece  of  cloth.  Possibly 
the  saw  logs  under  the  mattress  and  the  fouling  of  the  steamer  on  top,  which,  so  far 
as  known,  broke  two  Innder  poles,  may  have  added  to  the  cause  of  the  failure.  The 
loss  was  765  linear  feet  of  mattress  254*feet  wide,  costing  $11,359.42. 

Channel  mat  No.  4  was  then  built,  and  sunk  December  4.  It  laixs  the  saved  por- 
tion of  No.  3  and  extends  downstream  to  a  hard  blue-day  jK)int,  where  the  season's 
work  ends.  This  mat  is  of  the  longitudinal  fascine  tvpe,  120  to  180  feet  wide  and 
208  feet  long. 

A  narrow  channel  mat,  116  feet  wide  by  840  feet  long,  was  built  and  sunk  Janu- 
ary 9,  1904,  across  the  pocket  i-aves  in  the  1891  revetment. 

Omnecting  mats. — Many  of  these  were  require<l,  owing  to  the  very  irregular  char- 
acter of  the  shore  lines  along  lK)th  new  and  old  revetment.  Nhie  of  these  were 
placed  along  the  channel  mats  of  the  new  work  and  two  immediately  alx)ve  to  pre- 
vent, if  possible,  the  caving  from  extending  back  of  the  new  work.  Five  connecting 
mats  were  requirtMl  along  the  large  pocket  cave  in  the  1891  work,  and  two  others 
sunk  to  make  minor  repairs.     In  all,  18  were  placed,  aggregating  1,656.3  squares. 

The  connecting  mats  were  built  with  the  same  plant  used  for  building  channel 
mats,  between  the  times  of  their  construction  and  afterwards,  the  last  work  on  them 
closing  on  February  15,  UKM.  All  channel  and  connecting  mats  were  of  fascine  con- 
struction. 

Oradlng. — The  bank  was  graded  by  the  hydraulic  method  to  a  slope  varying  from 
1  on  2J  to  1  on  3.     The  slope  was  not  extended  to  the  top  of  the  bank,  but  a  vertical 
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bench  left  there  about  6  feet  in  height.  This  was  done  to  save  time,  the  machine 
not  being  of  sufficient  capacity  in  such  tenacious  material  to  finish  the  slope  to  the 
top. 

Grading  on  the  new  work  was  begun  October  15,  suspended  from  the  2l8t  to  27th 
to  await  the  sinking  of  a  mattress,  the  lines  from  which  were  in  the  way,  and  finished 
January  7.  Early  in  December  one  of  tbe  pump  cylinders  cracked,  necessitating  work 
under  a  reduced  pressure  afterwards,  and  for  about  ten  days  the  pumi>8  of  the  tug 
Itasca  were  used  to  assist  in  grading.  From  January  8  to  21  the  bank  along  the  1891 
pockets  was  graded.  The  total  length  of  bank  graded  was  3, 138  feet.  Cougciderable 
hand  grading  was  also  done,  principally  along  the  1891  pockets  and  at  other  placi's 
along  the  revetment  of  this  ye^r  where  the  paving  was  broken  or  settleti. 

Paving. — This  work  was  iK^gun  late  in  Noveml)er  and  finished  March  8.  It  was  of 
the  usual  type,  consisting  of  a  closely  pitched  layer  of  stone  7  to  8  inches  thick  on  a 
bed  of  quarry  spalls  3  to  4  inches  thick.  The  paVing  along  the  new  work  extends  to 
stages  varying  from  20  to  27  feet  on  the  Memphis  gauge,  and  has  a  length  of  2,558 
feet.  Along  the  1891  pocket  repairs  it  is  carried  up  to  the  20  and  21  foot  stages.  The 
height  to  which  paving  was  carried  was  governed  by  the  character  of  the  soil,  the 
object  Ix^ing  to  pave  over  all  easily  erodable  strata  ending  on  a  hard  clay  above. 

Considerable  jmving  repairs  were  also  made  to  the  1891  revetment.  This  had  set- 
tled in  places  both  at  and  above  the  low-water  line.  Some  blocks  of  paving  were 
removed  and  reconstructe<l,  and  at  some  plact»s  considerable  stone  was  filled  in  below 
the  low-water  line  to  obtain  a  footing  for  the  paving. 

Material  ami  labor. — Bnish  and  poles  were  supplied  by  contract  at  $1.10  per  cord 
for  the  former  and  $2  per  cord  for  the  latter,  and  except  for  a  few  days  at  the  begin- 
ning of  the  work,  the  deliveries  were  good  and  up  to  the  rec^uirements. 

Stone  was  supplied  by  contract  at  $1.70  per  cubic  yard  f.  o.  b.  Government  baiiges 
at  "West  Memphis.  The  stone  was  (|uarried  at  Williford  and  Black  Rook,  Ark.,  on 
the  Frisco  Railroad,  and  the  same  contractor  had  the  contract  for  supplying  stone 
to  Plum  Point  reach.  Only  one  small  train  load  was  shipped  to  the  latter  place 
when  the  railroad  company,  on  accpunt  of  the  condition  of  their  roadbed,  renised 
to  deliver  more,  and  the  major  portion  of  the  Plum  Point  supply  was  loaded  on 
barges  at  "West  Memphis.  The  deliveries  here  were  at  no  time  up  to  the  require- 
ments of  both  works,  due  principally  to  the  failure  of  the  railn:>ad  company  to 
fromptly  handle  the  (jnarry  output,  and  the  result  was  that  the  work,  especially  at 
lopefield  Dend,  was  long  drawn  out. 

Tne  labor  supply  in  general  was  sufficient  for  the  work,  but  not  of  very  high 
efticiencv.  The  i>rice  paid  was  .i?1.50  per  day  of  eight  hours,  without  subsistence, 
negroes  being  principally  employed,  though  for  some  time  a  small  force  of  white  men 
was  enij)loye<l  at  $1  j)er  day  and  subsL^tence. 

la  (jeneraL — The  seiison  as  a  whole  was  a  rather  unfavorable  one,  due,  first,  to  the 
high  stage  of  the  river,  which  made  mattress  construction  slow  and  expensive  at  a. 
location  where  high  currents  prevaile<l,  and,  second,  to  the  delay  oi^casioned  by  the 
slow  delivery  of  stone.  Twice  the  entire  floating  plant  was  removed  to  get  out  of 
the  wav  of  running  ice.  At  the  close  of  the  treason  2,558  linear  feet  of  revetment  had 
been  i>laced  in  renewal  of  the  18<S3-S4  work,  leaving  a  gap  between  it  and  the  (laved 
revetment  of  1891  of  1,3(X)  feet.  Repair."^,  practically  a  renewal,  had  been  nuide  to 
840  linear  feet  of  the  189]  n»vetment,  and  the  balance  of  this  work  had  been 
repaired. 

Future  work  reijuires  the  closure  (»f  the  gap  between  the  two  revetments,  the 
extension  of  the  revetment  upstream,  as  eaving  there  necessitates  it,  an<l  the  proba- 
ble reenforeenient  of  the  1891  revetment  with  lascine  mattresses  to  replace  thoee  of 
the  old  woven  type.     The  amr»unt  of  work  done  and  cost  is  shown  below. 

K.iient  of  irork  and  roxt  in  ildnil. 
NEW  WORK. 

Four  channel  mats,  containing  8,04(>.2  S(iuart»s: 

Bnish  ( 10,8<)1  cords  i $11, 91 7.  25 

Bnish  { 105  cords,  cut  hv  labor ) 187. 50 

Poles  ( 4<Mi.r>  eords )....' 993.  20 

Poles  ( :i5  cords,  cut  bv  lalnir) 69. 50 

Stone  riprap  ( 4, 8<H).:U*  cubic  yards) 8,249.50 

Stont^  spalls  (5.S2.45  cubic  yards) 905.16 

i-inch  strand  ( 47,5()7  i)Ound8 ) 1, 878. 88 

A-i"t'h  strand  (22,815  pounds) 761.99 

j-inch  strand  (15,800  pounds) 375.88 
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Foar  channel  mate,  containing  8,046.2  sqaarep— Continued. 

}-inch  strand  ( 10, 737  pounds ) $384. 37 

No.  12  wire  (17,340  pounds) 447.36 

Bronze  wire  (3,385  pounds) 592. 37 

Wire  staples  (1,380  pounds) 46.89 

A-inch  cable  clips  (7,334) 256.70 

1-inch  cable  clips  (734) .S8.42 

J-inch  cableclips  (975) 78.30 

Miscellaneous  material 155. 43 

Team  hire 43.75 

Labor 18,932.75 

Subsistence  services 408. 66 

Subsistence  stores 1, 155. 19 


Total  cost,  at  $5,950  per  square $47,879.05 

Eleven  connecting  mats  containmg  1,067  squares: 

Brush  (1,278.2  cords) 1,404.09 

Poles  (37  cords) 74.00 

Stone  riprap  (1,210  cubic  yards) 2,057.00 

Stone  spalls  (60  cubic  yards) 102.00 

J-inch  strand  (5,922  pounds) 238.15 

t-inch  strand  ( 2,525  pounds) 84.  49 

inch  strand  (408  pounds) 9. 67 

No.  12  wire  (3,353  pounds) 86.60 

Bronze  wire  (54  pounds) 9. 45 

Wirestaples  (510  pounds) 15.23 

A-inch  cable  clips  (1,283) 48.19 

|-inch  cable  clips  (65) 3. 15 

J-inch  cable  clips  (11) .78 

Labor 3,779.81 

Subsistence  services 71 .  87 

Subsistence  stores 140. 10 


Total  cost,  at  $7,614  per  square 8,124.58 

Clearing  bank,  8.35  acres: 

Labor 487.82 

Subsistence  services 1. 06 

Subsistence  stores 3. 29 


Total  cost,  at  $58.94  per  acre 492.17 

Hydraulic  grading,  2,558  linear  feet,  48,602  cubic  yards: 

Labor 1,004.00 

Subsistence  services 101. 94 

Subsistence  stores 272. 36 

Coal 746.75 

Oil  and  engineers*  supplies 26.  74 


Total  cost,  at  $0,841  per  linear  foot,  or  $0.0442  per  cubic  yard 2, 151. 79 

Paving  bank,  14,441  scjuare  yards: 

Stone  riprap  { 2,990  cu])ic  vards) 5, 083. 00 

Stone  spalls  ( 1,383  cubic  yards ) 2, 351 .  10 

Labor 3,471.83 

Subsistence  services 142. 54 

Subsistence  stores 236.  27 


Total  cost,  at  $0,781  per  square  yard 11,284.74 

Crib  dike  60  feet  long,  8  feet  maximum  height,  3,262  cubic 
fset  * 

Brush  (45  cords) 49.50 

Stone  nprap  ( 40  cubic  vards) 68. 00 

No.  12  wire  (200  iK)unds) 5.30 

Labor 115.34 


Total  cost,  at  $0,073  per  cu>)ic  foot 238.14 


Total  field  cost  of  new  work 70,170.41 


170        REPORT   OF   THE    CHIEF   OF    ENGINEERS,   U.  8.    ARMY. 

REPAIRS  TO  LARGE  POCKET  CAVE  IN  1891  REVETMENT— LENGTH  OF  WORK,  840  FEET. 

Channel  mat  840  by  1 16  feet,  containing  974.4  squares: 

Brush  (l,440.3corcl8) $1,669.92 

Poles  (76.2cords) '     152.40 

Stone  riprap  ( 797  cubic  yards) 1 .  354. 90 

i  -inch  strand  ( 6,989  pounds) 314. 50 

A-inch  strand  (2,783  pounds) 93.00 

J-inch  strand  (705  pounds) 16. 71 

i-inch  strand  (663  pounds) 23.74 

No.  12  wire  (2,972  pounds) 76.68 

Bronze  wire  (238  pounds) 41.65 

Wire  staples  ( 200  pounds ) 6. 00 

A-inch  cable  clips  (686) 24.01 

1-inch  ciible  clips  (160) 10.86 

i-inch  cable  clips  (29) 1.  74 

Team  hire 15.  75 

Labor 2,319.16 

Subsistence  seryices 82. 05 

Subsistence  stores 238.  34 

Total  cost,  at  16.508  per  square $6,341.41 

Pive  connecting  mats,  containing  478.3  squares: 

Brush  (584.2  cords) 636.42 

Brush,  cut  by  day  labor  (55  cords) 67. 04 

•Poles  (32  cords) 64.00 

Stone  riprap  (452  cubic  yards) 768. 40 

J-inch  strand 1 139.38 

-A-inch  strand 38. 26 

g-inch  strand 6. 40 

No.  12  wire 39.08 

Wire  staples 3. 15 

j^ij-inch  cable  clips 27. 18 

]-inch  cable  clips 2. 40 

Labor '. 1,915.86 

Subsistence  services 59. 16 

Subsistence  stores 120. 67 

Totalcost,  at  $8,127  per  square 8,887.39 

Hydraulic  grading,  550  linear  feet,  10,450  cubic  yards: 

Ubor 209.00 

Subsistence  services 24. 30 

Subsistence  stores 71. 95 

(oal 149.87 

OW  and  engineers*  supplies 5.50 

Total  cost,  at  $0,836  per  linear  foot,  $0,044  per  cubic  yard 460. 12 

Hand  grading,  1,100  cubic  yards: 

l^bor,  total  cost,  at  $0.2364  i>er  cubic  yard 260.06 

Paving  bank,  4,375  s<]uare  yards: 

Stone  riprap  (1,115  cubic  yards) 1,895.50 

Stone  spalls  (294  cubic  yards) 499. 80 

I^bor * 1 ,  379. 84 

Subsistence  services 167. 79 

Subsistence  stores 392. 01 

Total  i'ost,  at  $0,990  per  square  yard 4,  334. 94 

Total  field  cost  of  repairs  to  1891  jxxjket 15,  283. 94 

•  

MINOR   REPAIRS  TO  1891   REVETMENT. 

Two  connecting  mats,  containing  111  8(]uares: 

Brush  ( im).9  cords) $175. 38 

Poles  ( 1 0  cords ) 20. 00 

Stone  riprap  ( 147  cubic  vanls) 249. 90 

J-inch  strand  (815  pouncis) 36.67 


.  .3.J 


\ 
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Two  connecting  mats,  containing  111  squares — Continued. 

A-inch  strand  ( 206  pounds ) . . ! $6. 88 

No.  12  wire  (224  pounds) 5.86 

Wire  staples  (30  pounds) • .90 

A-inch  cable  clii)s  (127) 6.97 

1-inch  cable  clips  (30 ) 1 .  88 

J-inch  cable  clips  (4) .24 

I^bor 350.17         ^ 

Subsistence  services 12. 39 

Subsistence  stores 36. 84 

Total  cost  at  $8,144  per  square $904. 08 

Hand  grading,  1,100  cubic  yards: 

Labor,  total  cost  at  $0.2364  per  cubic  yard 260.09 

Paving  bank,  1,800  square  yards: 

Stone  riprap  (440  cubic  vards) $748.00 

Stone  spalls  (160  cubic  yards) 272.00 

Labor 591.36 

Total  cost  at  $0. 8952  per  square  yard 1 ,  61 1 .  36 

MISCELLANEOUS  REPAIRS. 

Removing  old  mat  works  near  low-water  line,  filling  holes  with  stone 
and  placing  additional  sUme  on  old  revetment: 
Stone  spalls  (400  cubic  yards  used  from  bank)  labor  cost.        $503. 32 

Stone  riprap  (402  cubic  vards) 683. 40 

Stone  spalls  ( 1 72  cubic  yards) 292. 40 

Labor 721.40 

2, 200. 52 

Total  field  cost  minor  repairs 4, 976. 05 

GENERAL  EXPENSES. 

Superintendence : 

Labor $1,216.83 

Subsistence  services 131. 63 

Subsistence  stores 197. 64 

— 1 ,  546. 10 

Care  of  plant: 

lAbor, 1,197.74 

Subsistence  services 319. 56 

Subsistence  stores 438. 78 

Coal 160.00 

Oil  and  engineers'  supplies 22. 83 

2, 138. 91 

Repairs  to  plant: 

Labor 300. 00 

Subsistence  services 17. 35 

Subsistence  ptores 47. 85 

365.20 

Towing: 

Labor 3, 050. 37 

Subsistence  services 324.  78 

Subsistence  stores 978. 61 

Coal 2,211.36 

Oil  and  engineers'  supplies 204. 68 

Miscellaneous  material 45. 00 

6,814.80 

Total  of  general  cxpimses 10, 865. 01 

Grand  total  cost  of  work 101, 295. 47 

The  general  expense  account  of  $10,865.01,  for  superintendence,  towing,  care  of  and 
n^pairs  to  plant,  is  al)out  10.73  per  cent  of  the  total  cost,  and  prorating  this  into  the 
various  costs  gives  the  total  cost. 
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Summarizing  the  cost  of  work  with  reference  to  its  locality  we  have: 

For  new  work $78, 604. 28 

Repairs  to  1891  pocket : 17,118.01 

Minor  repairs 5.  573. 18 

Total 101,295.47 

Summarizing  the  cost  of  work  with  reference  to  its  kind  we  have: 

Cost  of  9,020.6  squares  channel  mate $60,  740. 27 

(Cost  per  square,  $6.72.) 
Cost  of  1,656.3  squares  connecting  and  pocket  mats 14, 465. 9S 

(Cost  per  square,  $8.73. ) 
Cost  of  20,616  sauare  yards  of  paving,  including  clearing  bank,  hydraalie 
and  hand  grading,  etc 23,357.92 

(Cost  per  square  yard,  $1. 133. ) 
Cost  of  miscellaneous  work  and  repairs  not  classified 2,  731. 90 

Total 101,205.47 

The  cost  of  the  mattress  lost  had  l)een  included  in  the  above,  as  it  was  completed 
and  almost  sunk  when  the  rupture  o<'curred.  The  cost  per  8<]uare  was  within  9  cents 
of  the  average  cost,  and  the  stone  used  was  sufficient  for  sinking,  had  no  accident 
occurred. 

The  total  cost  of  new  work  was $78, 604. 28 

Deduct  mattress  lost 11, 359. 42 

Leaves  for  cost  of  work  placed 67, 244. 86 

The  effective  length  of  the  channel  mats  is  2,466  feet,  and  length  of  bank  paved 
2,558  feet. 

The  revetment  extends  above  the  head  of  the  channel  mate  from  station  38-r-08  to 
40  -  60,  a  diHtance  of  252  feet,  where  389  stjuares  of  connecting  mate  were  placed. 

Practically  we  may  estimate  that  the  bank  protecte<i  with  complete  revetment 
equals  the  length  of  the  i)aving,  or  2,558  feet,  and  this  will  give  a  cost  of  $26.29  per 
linear  foot. 

The  reconstruction  of  the  revetment  along  the  large  pocket  c«ve8  of  the  1891  work 
cost  in  gross  $17,118.01  for  840  linear  feet,  or  a  co.«t  of  $20.38  per  linear  foot. 

The  following  table  shows  the  quantities  of  material  used  i)er  unit  of  work: 


9.020.6  squares  ;1'«^-3Sh5^ 
channel  mats  !    ^"Jf?""/ 
(per  square).  I      ^^^^(^J 


Bnish cords . .  | 

Poles (1(» — j 

Stone ouhie  yanl?.. . ' 

Wire,  No.  1*2 prminis.. 

Wire,  bronze <lo 

Wire  strand,  i-inoh do 

Wire  stnind.  |*fl-inch do 

Wire  strand,  i-ineh d<» 

Wire  strand,  i-inch <lo 

Clip''.  a.ssorted number. . 


1.3810 

.0670 

.fvH95 

L>.  2520 

.4010 

fi.OtSO 

2.83K) 

I.s3fi0 

1.2f.;i0 


1.2.% 

.048 

1.128 

3.132 

.033 

6.050 

2.340 

.410 

1.377 


20,r»16  .•aqiuire 

yards  paving 

(per  i^tmre 

ynnl). 


0.319 


WOLF    KIVER. 


The  work  of  dn^lging  Wolf  Hiver  was  Iwgun  on  August  10,  when  the  dredge  boftt 
WolJ\  Hteanier  Ahfntt,  and  two  dump  scows  were  niove<l  to  the  mouth  of  the  river  and 
cut  out  a  shoal  there.  The  stage  at  the  time  was  11.7  feet,  and  as  this  was  too  high 
for  genenil  ojHTations  in  the  lower  part  of  the  river,  the  dn»dge  was  moved  on  Se 
following  (lay  to  alx)vethe  railroad  bridge,  where  it  was  employed  in  removing  snags 
and  in  dre<lging  iK'tween  the  railroad  bridgt*  and  the  county  bridge  until  September 
2?».  During  this  time  the  river  was  at  a  fairly  high  stage,  varying  between  9,6  and 
13.5  feet. 
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From  September  29  to  November  17  dredging  was  done  between  the  mouth  and  the 
railroad  incline.  On  the  la'tter  date  a  bad  shoal  appeared  a  short  distance  below  the 
railroad  bridge,  or  nearly  abreast  of  the  Anderson-Tully  mill  incline,  and  the  dredge 
was  moved  there  and  was  engaged  until  December  3  in  removing  it.  This  shoal  was 
formed  about  a  number  of  sunken  snags  and  saw  logs  matted  together,  which  had  no 
doubt  drifted  there  during  a  late  run  out.  From  December  3,  1903,  to  January  2, 
1904,  dredging  was  done  between  the  mouth  and  the  railroad  incline,  the  stage  vary- 
ing between  5.6  and  1  foot,  which  was  the  lowest  water  of  the  season.  Navigation 
was  somewhat  intermpted  during  this  period  for  about  a  week  by  the  transfer  steamer 
Pierson  getting  aground  and  partially  blocking  the  channel.  Very  little  dredging 
work  could  then  be  done,  and  the  dredge  was  employed  in  assisting  the  steamer  to 
float. 

From  January  2  to  13  a  shoal  produced  by  recent  heavy  local  rains  was  removed 
from  the  vicinity  of  the  mouth  of  Bayou  Gayoso,  and  from  January  14  to  20  a  shoal 
near  Cochrans  mill  was  cut  out.  On  the  latter  date  the  dipper  caught  against  tiie 
end  of  a  bottom  plank  of  the  dredge,  breaking  a  hole  which  almost  caused  the  dredge 
to  sink  and  re(]uiring  docking  for  repairs.  These  were  made  in  a  few  days,  but  as 
the  river  was  rising,  further  operations  for  the  season  were  suspended  and  the  crew 
discharged. 

The  following  shows  the  localities  dredged  and  quantities  removed: 

Cubic  yard*. 

From  mouth  to  incline 26, 980 

From  shoal  below  Bayou  Gayoso 3, 840 

From  shoal  in  vicinity  of  Cochrans  mill 2, 160 

From  shoal  between  the  Anderson-Tully  and  Hardwood  mills 4, 320 

From  railroad  bridge  to  county  bridge 15, 040 

Total 52,340 

All  of  which  was  loaded  into  scows  and  towed  to  deep  water  in  the  Mississippi 
Kiver. 
The  following  obstructions  were  removed: 

Snags 93 

Saw  logs 31 

Stumps 6 

Piles 13 

Pieces  of  old  barges  ( wrecked ) 9 

Section  of  train  track 1 

In  all 153 

Of  these,  40  were  from  the  mouth  to  incline,  10  from  Cochrans  mill  shoal,  20  from 
Anderson-Tully  mill  shoal,  and  83  above  railroad  bridge. 
The  field  cost  of  the  work  was  as  follows: 

For  operating  dredge: 

Labor ! 12,876.42 

Fuel 911.92 

Machinery,  repairs,  and  materials,  including  new  chain 473. 30 

Oils  and  engineer  supplies 105. 31 

Ice 12.05 

4.  379. 00 
For  operating  tender  boat: 

Labor 1,840.33 

Fuel 503.12 

Machinery,  repairs,  and  material 24. 42 

Oils  and  engineer  supplies 30. 10 

Ice 12.05 

Total  field  cost 6,789.02 

Distributed  as  follows: 

For  removing  153  snags,  at  $5.23 $800. 87 

For  dredging  52,340  cubic  yards,  at  $0.1 144 5,988.15 

6, 789. 02 
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The  total  expenditures  from  May  1,  1903,  to  March  31,  1904,  were  as  follows: 

For  operatinj?  (lre<ig«  and  tender  as  above .' $6, 789. 02 

Repairs  to  tioating  plant 666. 95 

Proi>erty  purchased 62.  &> 

Total  cost 7,417.62 

On  the  I:)a8i8  of  total  exj)enditureH  the  cost  will  be  $5.72  per  8na)>?  and  $0.1248  per 
cubic  yard  of  dredging. 

nELEXA,  ARK. 

The  revetment  work  at  this  locality,  covering  4,900  linear  feet  of  the  bank.  L* 
describetl  in  the  Report  of  the  Mis.'^issippi  River  Commission  for  1903,  page  173.  No 
damage  was  done  to  thecompletetl  portions  bv  the  floo<l  of  190,S,  but  where  the  revet- 
ment extended  to  but  a  short  <iistance  above  the  low-water  line,  as  is  the  case  between 
the  dikes,  there  was  some  bank  loss.  This  was  aggravated,  where  the  water  fell  to 
a  low  stage  late  in  the  fall,  by  the  sloughing  of  the  banks. 

The  CAving  was  confined  to  two  pockets,  situated  betwiHjn  Dikes  Xos.  2  and  3,  with 
Dike  No.  2i  forming  a  salient  l)etween  the  iM)ckets.  These  poi'kets  had  l)een  cavine 
slowly  for  sevenil  years  past,  causivl  princiijallv  by  sloughing  of  the  banks  when  the 
river  was  low,  an<l  an  attempt  had  Ix^n  niaJe  to  check  this  in  1902  with  drain.*' to 
remove  the  seej)  water.  Thest*,  however,  were  unfinished  constructions  andaffonle<i 
but  little  relief.     The  pockets  finally  enlarged  from  dike  to  dike,  l)eing  each  alHuit 

175  feet  long,  the  upi)er  one  caving  to  within  70  feet  of  the  toe  of  the  levee  an<l  the 
lower  one  to  within  40  feet,  and  the  shore  edge  of  the  mattress,  originally  alxiut  o 
feet  above  the  zero  stage,  had  settlt^l  at  one  place  alK^ut  20  feet.  The  situation  was 
rather  <langerous  on  account  of  its  nearness  to  the  levee  and  demanded  immediate 
repairs. 

The  bank  along  this  revetment  from  a  short  distam^e  IxUow  Dike  No.  3  to  near  its 
lower  end  had  settled  during  i)ast  low  waters.  This  showiHl  itself  in  a  crack  along 
about  the  2t)-fc>ot  stage  line  of  the  Helena  gauge,  the  amount  of  drop  varying  from  a 
little  to  over  5  fi»et  at  the  crack,  and  apparently  nil  halfway  down  the  slope  to  low 
water.  Pnu^tically  no  disturbance  in  the  mattress  revetments  or  dikes  could  be 
observtMl. 

On  I)eceml)er  22,  when  the  river  had  fallen  to  the  3-foot  stage,  a  very  extensive 
settling  of  the  bank  <x'curreil,  extending  from  ju.*<t  al>ove  Dike  No.  3  to  about  500 
feet  l^elow  Dike  No.  4,  a  length  of  about  1,000  feet.  Both  dikes  and  the  sbore  line 
near  them  were  apparently  undisturbe<l,  but  back  of  the  dikes  the  ground  had  settle^l 
along  a  crescent-shapi*<l  area,  having  a  width  of  alx)ut  125  ft»et  l)ehind  Dike  No.  4. 
Here  the  sul)sidence  is  the  greatest,  l)eing  about  20  feet  near  the  toe  of  the  levee  and 
thence  decreasing  to  zero  at  the  head  of  tlie  dike. 

At  Heaves  mill  incline,  just  Inflow  Dike  No.  3,  the  bank  was  undisturbed  from  the 
zero  lim^  to  alM)ut  70  feet  inland,  thence  for  120  feet  the  vertical  drop  was  about  S 
feet  average,  the  bn^ak  appn>aching  to  within  50  feet  of  the  levee  toe. 

The  settling  was  greatest  inshore  an<l  least  toward  the  river,  and  extended  to  the 
low-water  line  only  at  its  extrennties,  and  at  one  place  just  above  Dike  No.  4  when* 
there  was  no  revetment.  The  .settling  near  the  low-water  line  was  in  all  places 
small,  and  where  the  bank  had  l>een  reveted.  as  at  the  lower  end,  the  mattrees  work 
appeared  to  Im'  intact. 

Thiss<»ttled  territory  covered  in  its  entirety  a  similar  settling  which  occurred  in 
October,  1HS9,  and  with  an  adilitional  extension  i»f  about  200  feet  upstream  back  *»f 
Dike  No.  3. 

Resides  fhe  large  .settling  jjist  descrilK'd,  the  bank  l)elow  it  further  settled  along 
approximately  the  2<)  feet  eontour  from  about  200  feet  above  Dike  No.  5|  to  near  the 
end  of  the  revetment,  the  maximum  settling  In-ing  fnmi  2  to  4  feet.  All  of  this  wasi 
along  revetted  bank,  the  revetment  at  which  was  uninjured. 

The  projeet  formulated  f«»r  the  expen<liture  of  the  small  fund  available  was  to  revet 
the  two  deej)  jmrkets  between  Dikes  2  and  3  with  mattn'sst's  from  the  liank  to  over- 
lap the  channel  mats,  buihl  np  across  each  po<'ket  a  crib  dike  to  re<luce  eddy  action. 
an<l  place  brush  drains  where  <leeme<l  ne<*essary  to  remove  seep  water  and  prevent 
further  sloughiu'^. 

Also,  to  make  l>orings  al<mg  the  top  of  the  bank  of  sufficient  depth  to  determine 
the  character  aii<l  thickm^ssof  thestratifii^tions  through  which  the  si^ep  water  flows, 
this  information  l>eing  necessary  for  devising  any  plan  for  i>reventing  sloi^hingor 
settling. 

^onstrurtlnii. — The  work  of  repairing  the  oocket  caves  was  lH*gun  January  7  and 
«-omplete<l  on  the  27th.     The  following:  wfit*  (lone: 
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CONNECTING   MATS. 

Two  connecting  mate  were  placed  in  the  pocket  between  Dikes  2  and  2J,  and  2 
between  Dikes  2 J  and  3.  These  mate  lapped  over  the  channel  mats  and  connected 
with  the  7  to  9  feet  contour  on  the  bank. 

Dikes  2J  and  3  were  repaireil  with  a  small  piece  of  mat  work  on  each. 

The  dimensions  of  the  mate  placed  were  as  follows: 

Between  Dikes  2  and  2i,  118  by  138  feet  and  47  bv  89  feet 

Between  Dikes  2i  and  3,  102  by  96  feet  and  77  by  110  feet. 

On  Dike  2i,  16  by  20  feet. 

On  Dike  3,  23  by  40  feet. 

The  total  squares  placed  was  399.6. 

CRIB    DIKES. 

Three  crib  dikes  were  built,  one  in  the  pocket  between  Dikes  2  and  2i,  one  between 
Dikes  2J  and  3,  and  Dike  No.  3  was  extende<l  across  the  settled  bank  above  ite  shore 
end. 

The  dimensions  and  volume  of  the  cribs  are  as  follows: 

Dike  between  Dikes  2  and  2J,  20  feet  long;  average  height,  3  feet;  volume,  540  cubic 
feet. 

Dike  between  Dikes  2 J  and  3,  110  feet  long;  average  height,  5  feet;  volume,  9,350 
cubic  feet. 

Dike  back  of  Dike  3, 105  feet  long;  average  height,  4  feet;  volume,  4,410  cubic  feet. 

Total  volume  of  crib  dikes,  14,300  cubic  feet. 

I 

DRAINS. 

Two  drain  ditches  were  built  between  Dikes  2  and  2 J,  each  20  feet  long,  3  feet  wide, 
and  3  feet  deep;  three  between  Dikes  2i  and  3,  aggregating  200  feet  in  length,  3  feet 
wide,  and  4  feet  deep,  and  one  30  feet  long,  4  feet  wide,  and  5  feet  deep  under  the 
extension  of  Crib  Dike  No.  3.    The  total  of  drains  was  3,360  cubic  feet. 

BORINGS. 

These  were  begun  on  January  7  and  completed  February  26.  Fourteen  holes  were 
bored,  ranging  in  depth  from  50.5  to  121  feet,  and  aggregating  1,051.5  linear  feet. 
Eleven  of  these  were  outeide  the  levee,  close  to  and  some  on  the  settled  bank,  and  dis- 
tributed along  a  distance  of  alx>ut  2,500  feet.  These  borings  were  made  inside  the 
levee  and  some  distance  back.  They  all  show  in  general  that  the  materials  above  the 
low- water  line  are  blue  muds  or  clays,  mixed  more  or  less  with  sand,  and  containing 
considerable  water.  Underlying  this  is  a  fine  blue  sand,  usually  somewhat  coarser 
near  the  bottom,  decidedly  water  l>earing,  and  in  some  i)laces  "quick,**  and  that  this 
reste  u|)on  a  hard  brown  clay,  practically  impervious,  with  ite  top  from  36  to  39  feet 
below  the  zero  stage  of  the  river. 
One  hole  bored  through  this  brown  clay  showed  a  thickness  of  over  40  feet. 
Soundings  show  that  the  lx)ttom  of  the  sand  stratum  outcrops  in  the  river  from 
150  to  250  leet  from  the  zero  contour,  the  channel  mats  barely  covering  it  in  places, 
hence  any  retaining  work  designed  to  prevent  a  sloughing  of  this  material  would 
have  to  be  placed  far  out  in  the  river. 

The  following  is  a  statement  showing  the  elemente  of  work  and  cost: 
Connecting  mattresses  (399.6  squares): 

Labor,  including  subsistence $1, 185.  76 

Brush 537. 15 

Poles 36. 00 

Stone 480.00 

Wire,  No.  12 33.02 

Wire  strand 171 .  41 

Staples 2.34 

Clips 9.38 

Miscellaneous  materialH 21. 40 

Property 6. 50 

2, 482. 96 

Superintendence $148. 17 

Care  of  plant 204. 07 

Towing 962.26 

1,314.50 

Total  cost,  at  $9.48  per  square 3,  797. 46 
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Crib  (likes  and  drains  (17,660  cubic  feet  =  654  cubic  yards): 

Labor,  including  subsistence $513. 20 

Brush  (210.5cord8) :  229.45 

Poles  (54.8  cords) 109.60 

Stone  (90  cubic  yards) 180.00 

Wire,  No.  12  (420  pounds) 10.71 

Wire  strand  (731  pounds) 24.56 

Clips  (20) .82 

Superintendence 63.73 

Care  of  plant 87. 77 

Towing 408.48 

Total  cost,  at $2.49  per  cubic  yard 1,628.32 

Borings,  14  holes  from  50.5  to  121  feet  deep  (total  length  of  holes,  1,051.5 
linear  feet) : 

l^bor,  including  subsistence 785. 42 

Material  and  repairs  to  tools 82. 34 

Property 30.24 

Superintendence 53.64 

Care  of  plant 73. 88 

Total  cost,  at  $0,975  per  linear  foot 1,025.52 

SUMMARY. 

Connecting  mats,  399.5  squares,  at  $9.48 $3,797.46 

Crib  dikes  and  bmsh  drains,  654  cubic  yards,  at  $2.46 1,628.32 

14  borings,  1,051.5  linear  feet,  at  $0.975 1,025.52 

Total  field  cast 6,451.30 

Expended  for  surveyn 045.17 

Expended  in  main  office 92.77 

Total 7,189.24 

Although  the  revetment  has  settled  in  some  places,  it  appears  as  a  whole  to  be 
fairly  effective;  especially  is  this  the  case  along  the  fascine  mattreeseB,  where  no 
breaks  have  occurred  by  nigh-water  attacks. 

Between  the  <likes  the  revetment  was  never  completed  to  the  top  of  the  bank. 
This  should  be  done  a.s  soon  as  funds  can  be  obtained. 

Very  respectfully,  W.  M.  Rebb, 


Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 


A88iMant  ihigineer. 


Appendix  2  C. 

REPORT  OF    MR.  A.  J.  NOLTV,    V.  S.  A&SI8TANT  ENGINEER,    ON  PLANT  PARTY,  AT 

TENN.,  DURING   SEASON   OF   1903-4. 

Memphis,  Tbnn.,  May  i,  1904. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  the  plant  party  at 
Memphis,  Tenn.,  for  the  seaj^on  of  1903-4. 

Steaitur  C//w(. — This  vessel,  built  in  1897,  reouireil  repairs  to  hull,  and  as  our 
floating  (lock  was  not  large  enough  to  take  this  lx)at  it  was  sent  to  the  Padncah 
Marint'  Ways  Company,  to  be  taken  on  the  ways  there,  this  firm  being  the  lowest 
bidilcr.  at  $3,901. 2t).  kepairs  to  ma<*hinery,  furnace,  decks,  and  cabin  and  paining, 
was  (lone  at  the  fleet.  This  steamer  is  now  in  good  condition  except  that  there  are 
a  few  cracked  plank  m  the  bottom,  caused  by  striking  the  reef  outside  the  fleet  last 
winter.  This  damage  has  been  repaired  and  does  not  impair  the  seaworthinesB  of 
the  l>oat. 

Strnmer  Titan. — This  lK)at  was  built  in  1887  and  was  in  service  up  to  the  end  of 
19(K).  During  tht»  y>eri<xi  of  service  it  was  twice  taken  on  our  doitk  and  lepairedt 
was  sunk  on  the  bar  above  river  Styx  and  re|)aired  there  an<l  then  sent  to  St.  Louis 
to  be  taken  on  the  ways  for  repairs!    After  n^turning  from  the  latter  place  the  boat 
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did  very  little  service,  and  early  in  1900  it  was  laid  up.  It  is  a  well-known  fact 
that  a  vessel  deteriorates  much  more  rapidlv  while  out  of  service  than  when  in,  and 
therefore  it  was  decided  to  either  have  the  boat  transferred  or  condemned  and  sold 
while  it  p<J8ses8ed  some  value,  or  repaired.  As  we  were  short  of  towlx)ata,  the  latter 
course  was  finally  decided  upon  early  in  1903,  and  as  our  dock  had  by  this  time 
become  so  much  weakened  by  age  as  to  lack  the  proper  stiffness  to  straighten  a 
vessel  the  size  of  the  Titan,' it  was  decided  to  send  it  up  to  the  Paducah  Marine 
Wavs  with  the  Chisca  for  a  thorough  repair  to  hull,  all  repairs  to  machinery,  cabin, 
decks,  wheel,  etc.,  to  be  done  at  the  fleet.  The  Tiinn  was  received  at  the  fleet 
September  18,  1903,  and  the  altenitions  on  the  cabin  were  begun  the  following 
month.  These  consisted  in  shifting  the  district  officer's  observation  cabin,  state- 
rooms, closets,  etc.,  from  the  after  to  the  forward  end,  and  adding  an  extension  to 
the  observation  cabin  forward  of  everything.  The  quarters  and  dming  room  for  the 
boat's  officers  were  shifted  aft.  Other  additions  consisted  in  building  ouarters  for 
the  deck  crew  and  for  the  firemen  in  the  after  end  of  the  engine  room,  ana  providing 
for  carrying  of  two  horses.  Engines  and  all  other  machinery  were  overhauled, 
boilers  repaired,  furnace  rebuilt,  new  wheel  built,  steam  heating  plant,  electric-light 
plant,  and  hot  and  cold  water  supply  installed,  and  the  whole  boat  thoroughly 
painted  inside  and  out.  The  boat  has  been  in  commission  since  the  beginning  of 
the  year  and  its  performance  is  very  satisfactory. 

Steamer  Graham. — A  new  cabin  was  put  on  this  boat  in  1902.  The  hull  was  rebuilt 
during  the  past  year  and  the  boat  is  in  first-class  condition.  Other  work  done  on  the 
boat  consisted  in  repairs  to  furnace,  wheel,  painting  and  the  removal  of  an  unsafe 
donkey  boiler  and  the  placing  of  a  safe  one. 

Steamer  Abbot. — This  boat  received  minor  repairs  to  hull,  cabin,  and  machinery. 
It  will  require  some  additional  repairs  of  small  cost  this  year. 

Steamer  Itasca. — This  boat  had  two  new  sheets  put  in  boiler  and  has  received  minor 
repairs  to  cabin,  wheel  and  machinery.  Has  also  been  painted.  Will  be  dockwi 
as  soon  as  practicable  for  inspection,  cleanmg,  and  painting  of  hull.  Present 
condition  fair. 

Hydraulic  grader  No.  2. — This  machine  during  the  past  year  has  received  the  usual 
overhauling  of  pumps,  boilers,  and  furnaces,  and  has  had  hull  and  deck  calked 
while  afloat.  It  is  now  in  the  dock  undergoing  repairs  to  hull.  While  at  work  at 
Hopefield  Bend  last  winter  one  of  the  water  chambers  developed  a  large  crack. 
With  the  intention  of  repairing  this  chamber,  if  possible,  it  was  stripped,  when  it 
was  found  that  it  was  cracked  in  two  places  on  the  side  opposite  the  first-mentioned 
crack.     There  is  no  remedy  now  except  a  new  chamber. 

When  the  machine  comes  off  the  dock  and  the  new  chamber  is  put  up  it  will  again 
be  in  good  condition.  This  grader  was  })uilt  in  1881  and  has  been  at  work  every 
season,  except  five,  nince. 

Hydraulic  grader  No.  93 IS. — The  above  number  is  that  of  the  barge  rebuilt  as  hull 
for  this  machine,  which  will  take  the  place  of  condemned  grader  No.  40,  and  the 
pumj)8  of  which  are  now  l)eing  set  up  on  the  new  hull.  Two  of  the  three  boilers 
from  condemned  grader  No.  4  have  Iwen  repaired  and  set  up.  One  end  of  this  hull 
will  be  fitted  up  for  pile  driving,  thus  eliminating  one  hull.  The  hull  is  completed, 
boilers  and  main  punij)s  set  u^),  and  the  cabin  is  now  Ijeing  built,  leads  erected,  and 
balance  of  machinery  and  piping  put  up. 

Pile  driver  No.  0. — Owing  to  shortage  of  grading  plant  last  season,  a  duplex  AV^orth- 
ington  pump  was  set  up  and  this  mm^hine  tlien  used  for  grading  at  Plum  Point 
reach.  The  pump  furnished  one  1-inch  jet  under  175  pounds  pressure.  The 
machine  did  excellent  and  cheap  work,  but,  of  course,  progress  was  slow.  Condi- 
tion good. 

Pile  driver  No.  9. — This  machine  received  only  such  temporary  repairs  as  to  make 
it  serviceable  for  the  sea-^^on's  work.  It  will  be  docked  this  season  for  rebuilding  of 
hull.  I^esent  condition  unseaworthy.  Both  Xos.  6  and  9  l)elong  to  the  works  alx)ve 
Cairo  and  were  loaned  to  this  work  three  years  ago. 

Machine  shop. — The  line  shafting  was  lined  up,  boxes  rebabbited,  hull  calked, 
and  deck  repaired.  It  is  intended  to  dock  the  boat  this  season  for  repairs  to  hull. 
Present  condition  fair. 

Dredge  Wolf. — This  machine,  used  for  dredging  in  Wolf  River,  was  docked  for 
repairs  to  hull.  In  addition  the  outboard  half  of  the  boom  was  entirely  rebuilt,  this 
being  necessary  by  reason  of  the  timber  used  in  former  construction  having  w^arped 
badly.  New  foundations  were  put  under  the  shears,  two  new  side  spuds  and  spud 
guides  put  up,  new  and  heavier  iron  dipper  bails  ma<^le,  and  machinery  and  rigging 
overhauled.  The  dredge  was  docked  the  second  time  during  the  year  for  the  pur- 
pode  of  repairing  damage  done  to  tlie  bottom  by  the  dipper,  which,  after  wearing 
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away  the  4-iiich  protection  Hlieatliin^  ciiiring  operations,  iinallv  loosened  the  ends  <»f 
Heveral  of  the  lK>ttoin  j>lanks.  As  no  allotment  for  dredging  ^Volf  River  was  made 
for  this  season,  no  repairs  to  this  machine  will  be  made  this  year.  Present  condition 
fair. 

Dump  Aotws  (-v'). — These  helong  tn  the  Wolf  River  outfit.  They  were  calked  all 
around  and  had  the  bins  resheathed.     Present  con<lition  gootl. 

Qunrtrrboaf:*  Xos.  JJ,  J.7,  :i9. — Ke<'eived  only  minor  repairs  to  hull  an*i  cabin.«. 
Present  condition  goocl. 

Qmii'te.rltoatx  N(k  27.  A  in*  I'm  and  .Viwwwi/yp/. — These  are  field  head<iuartert«  and  otHcs- 
lK)ats.  They  receivtHl  only  minor  repairs,  sufficient  to  enable  them  to  be  taken  inti> 
the  field.  All  these  are  in  })ad  con<iition,  and  nmst  \ye  d(x?ked  for  rebuilding  of  Imlls 
before  V)eing  again  taken  out. 

Qmirtevboni  Xo.  U. — In  l>ad  condition,  and  nmst  rtn-eive  extensive  rei)airH  l)efon' 
again  fit  to  Ih?  taken  out. 

StnrelMtntH  Noa.  <v  and  JO. — The  former  receiveil  some  necessary  repairs,  such  as 
calking,  repairing  guards,  and  putting  uj)  new  fenders  and  timber  heads.  Both  arv 
in  bad  condition  and  nmst  ]>e  docke<l  this  seas<m. 

Fhntiiuj  dttck. — This  was  calkcnl,  had  new  dunnage  put  in  and  14  new  12  by  ll' 
inch  by  3()  feet  sills  laid  down.  Present  conditi<m  goo(l  except  that  it  neeiis  a  new 
top  chord. 

Maori tnj  itarafs. — X<»s.  1  and  2  were  entirely  rebuilt.  Model  bai^t-^s  Nob,  9406  and 
9401>  were  dockeil  and  changes!  into  squarenMidcd  mooring  Imrges.  These  4  liargi.*s 
are  now  in  good  crmdition. 

yfidtrexx  harf/('{<. — \os.  5  and  6  were  rebuilt  tiio  previous  year  and  were  simply 
<'alkeil  during  the  iKTio<l.  Square  barges  Nos.  9.'{08  an<l  9.S12  were  changed  into  mat 
barges,  all  old  <aies  lx.Mng  beyond  repair.  With  the  4  mooring  l)arge8  and  4  mat 
barges  we  now  have,  onci'  more,  a  lirst-class  <luplicate  mat  ]>lant.  In  order  to  effect 
an  improvement  in  the<jld  metho<Iof  hauling  taut  the  sewing  strand  when  constnict- 
ing  mat,  a  small  portable  winch  was  designed,  and  after  this  waa  thoroughly  tet<ted 
75  of  them  were  biiilt  here  at  a  cost  of  S]5  each.  These  winches  not  only  do  the 
work  much  !)etter  and  more  cheaply,  but  also  eliminate  the  necessity  for  frequent 
changing  the  hauling  ganjrs  to  other  work,  as  by  the  old  method  of  hauling  with  tackle 
blocks,  the  hands  of  the  men  U'come  very  sore.  These  ma<'hine8,  the  cost  of  which 
has  l>een  charge<l  to  the  two  mat  barges  rebuilt  the  past  s<»ason,  have  been  more  than 
paitl  for  during  the  past  sea.*^on  by  ("lieajwning  this  cla.^s  of  work. 

BaiuftH.fasrhie  [4), — Two  of  the  old  18H9  framed  barges  were  fitteii  up  for  use  a-* 
fascine  barges  and  were  docked  to  have  hulls  jMitcheil  and  calke<l.  The  two  old  ones 
receivcMl  only  slight  repairs. 

}iar(jt'!*y  model. — As  previously  stated  under  "MtJoring  barges,'*  two  of  these  were 
changed  into  wiuare-ended  m(><)ring  barges.  As  the  cost  of  rebuilding  thiH  type  of 
Iwrge  was  found  to  l)e  (Mjuivalent  to  the  price  originally  paid  for  them,  no  more  were 
rebuilt.  Thre«»  of  thest*  received  repairs  sufficient  to  enable  them  to  be  lined  for 
light  loads.  Two  were  rebuilt  tht»  pre'vious  year,  which  leaves  six  of  that  clasei 
unrepaired.  It  i-^  recommende<l  that  two,  entin4y  unserviceable,  be  condemned  and 
dropi>ed  and  that  the  other  four  W.  retaine<l  a  year  or  two  longer,  as  they  can  be 
used  about  the  fleet. 

liarfjt's,  .stfuarc  { /.v.'/./i. — Five  of  these  were  rebuilt  during  the  season,  but  one  of 
them  still  la<'ks  the  new  «le<'k.  Thetwochange<l  into  mat  l)ar^esand  the  one  rebuilt 
f<»r  greater  hull  are  not  inrluded  in  the  al)ove.  There  remain  ti'n  of  this  class  of 
barges  unrepaired,  and  it  is  the  intention  to  n»pair  at  least  eight  of  these  this  season 
Ix'sides  docking  and  rei)airnjy:  the  four  rebuilt  in  1S99.  The  new  work  when  rebuild- 
ing these  barges  amounts  to  from  SO  to  90  jK'r  cent  of  the  original  cost,  and  the  barges 
an»  pmctically  as  good  as  new.  The  average  original  cost  of  these  barges  waa  $3,018. 
while  the  cost  of  rebuilding  may  be  tdken  at  $2,r)()0. 

Flat.^.— One:  tiO  feet  long,  16  lert  witle,  and  4  feet  de<»p  was  built.  All  timber  used 
in  construi'tion  was  fii-st  treated  to  a  coating  of  spirittine  woo<i  preservative,  a  second 
c«>ating  being  applied  the  same  a.«-  paint  when  the  Ix^at  was  complet<*d. 

M'ldtlx. —  Thv  models  made  for  the  Paris  Exposition  and  sul)sequently  exhibited  at 
lUiffalo,  X.  Y.,  were  n-paired  and  rej>ainte<l  or  revarnish<Hl.  The  model  of  hydraulic 
i:ra<ler  was  entirely  re<onstru<'t»'tl.  The  mat-i)lant  mo<lcl  was  changed  so  as  to  exhil 'it 
iniprovcMienls  addt^l  since  tlu'  original  was  made. 

A  tletailed  statement  of  exi>iuiditures  on  account  of  care  of  and  repairs  to  plant 
aiTunipanies  this  n-port. 

lK(?siK*ctfully  subniittfil.  Xva.  .1.  Nolty, 

AmiUiitt  JCnffhtetr, 

(apt.  K.  W.  Van  C.  Ij'c.vs, 

f  orjts  nf  Kiajioters. 
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Statement  of  expniditii res  on  accojnU  nf  nire  (ff  and  rcjmirs  to  jdant  for  the  semon  190S-4. 

Care  of  plant $12,112.74 

Superintendence 1, 250. 00 

Steamer  Chiaca 5, 651. 10 

Steamer  Titan 17, 834. 53 

Steamer  Graham 4, 31 0.  97 

Steamer  Itasca 362.  67 

Steamer  Abbot 289.54 

Barge  No.  209 540.50 

Barge  No.  229 515.99 

Barge  No.  9301 2,606.55 

Barge  No.  9303 102.00 

Barge  No.  9304 : 989.73 

Barge  No.  9305 75.00 

Barge  No.  9:^06 65. 00 

Barge  No.  9310 986.75 

Barge  No.  9311 110.00 

Barge  No.  9315 2,515.81 

Barge  No.  9318 828.85 

Barge  No.  9321 78.50 

Barge  No.  9322 107.50 

Barge  No.  9324 69.40 

Barge  No.  9325 2,594.89 

Barge  No.  9326 82.00 

Barge  No.  9328 2,621.50 

Barge  No.  9329 113.25 

Barge,  mattress  No.  5 ;W.  00 

Barge,  mattress  No.  6 *         38.00 

Barge,  mattress  No.  9308 3,194.75 

Barge,  mattress  No.  9312 - 3,2(H.33 

Barge,  model  No.  9401 38.50 

Barge,  model  No.  9403 49.00 

Barge,  model  No.  9404 31.75 

Barge,  model  (mooring)  No.  940(5 2,669.80 

Barge,  model  No.  9407 82. 00 

Barge,  model  No.  9408 73.75 

Barge,  model  (mooring)  No.  9409 2, 565. 90 

Barge,  model  N o.  94 1 0 4 1 .  25 

Quarterboat  No.  8 196.  25 

Quarterboat  No.  1 1 1 30. 00 

Quarterboat  No.  25 i:i3. 30 

Quarterboat  No.  27 200. 00 

Quarterboat  No.  29 17. 00 

Quarterboat  No.  20() 296. 01 

Quarterboat  No.  221 228. 66 

Quarterboat  Amelia 33. 50 

Mooring  barge  No.  1 1 ,  794. 60 

Mooring  barge  No.  2 1, 803. 59 

Pile  driver  No.  6 105. 60 

Pile  driver  No.  9 180. 00 

Flat,  60-foot 650. 00 

Grader  No.  2 611.08 

Grader  No.  9313 3,  823. 89 

Machine  lx)at 671 .  47 

Floating  dock 774.  22 

Miscellaneous 2, 029. 19 

Dump  scows 274.  50 

Dredge  Woff 890.51 

Purchase  of  tools,  appliances,  and  mess  outfit 2, 083. 33 

Tools  and  appliances,  repairs  to 2, 032. 93 

Total 87,801.43 
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Appendix  2  D. 

REPORT  OF   MR.  ARTHUR    HIDER,  ASSISTANT  ENGINEER,  ON  SPRVEYS,  CONSTRUCTION  WORE, 
CARE    AND    REPAIRS   TO    I'LANT,  ST(>NE,  trTC. ,  IN   THIRD    DISTRICT,   FOR    THE    8EA80X    OF 

Greenville,  Miss.,  ^fal/  1,  1904, 

Captain:  I  have  the  lionor  to  snlmiit  the  followuig  refiort  oii  surveys,  construction 
work,  care  of  and  repairs  to  phiiit,  qiiarrving  and  towing  stone,  in  Third  District, 
from  May  1,  1903,  to  May  1,  1904: 

SL'RVEVS. 

A  survey  party  was  organized  under  the  <lirection  of  Mr.  Luther  Y.  Kerr,  junior 
engineer.  The  following  extra<;ts  from  Mr.  Kerr's  report  give  condition  of  the  revet- 
ments as  shown  by  this  survey: 

'*The  survey  party  l)egan  work  August  25  and  was  disbanded  November  18,  during 
which  time  the  regular  low-water  surveys  were  ma<le  at  the  following  points:  Revet- 
ment surveys  at  I^ke  Bolivar  Front,  Ashbrook  Neck,  Greenville  Harbor,  Lake  Provi- 
dence, and  Delta  Point ;  shore  line  surveys  on  the  umwr  side  of  Caulks  Neck  and 
Carters  Neck,  and  the  survey  of  a  part  of  Lake  Providence  Reach,  to  show  the  effect 
of  the  drt^dge  work. 

**ln  addition  to  the  above,  hydrographic  surveys  were  made  in  the  vicinity  of  the 
I-ia  Grange  and  Holly  brook  crevasses,  extending  over  about  3  J  miles  of  river  at  each 
|)oint.  These  are  the  first  of  a  series  of  8ur>'eys  to  be  made  to  study  the  effect  on  the 
channel  due  to  the  closing  of  crevasses. 

CONDITION   OF   REVETMENTS. 

"  I/ike  Bolivar  revetment  (417  L. ).— There  is  no  change  on  sectioned  -f  05  to  13 -f  60. 
On  section  14-:  55  there  is  a  slight  scour  on  the  outer  end,  which  increases  in  depth 
down  the  river  through  the  remaining  sections;  this  scour,  however,  is  well  oat 
beyond  the  mattress,  except  from  range  25  -f  60  to  range  6  -H  28.  No  change  in  bank 
line. 

^^ Ashbrook  Neck  revetment  (446  L.). — Beginning  at  the  upper  end,  there  has  been  a 
slight  scour  at  the  outer  edge  of  the  mattress  from  ranges  150  to  ISfiT.  No  change 
from  ranges  138  to  112.  Ranges  110,  108,  and  105  show  considerable  scoor  ontne 
shore  edges  of  the  sections.  A  very  heavy  scour  has  occurred  on  the  outer  end  of 
sections  from  ranges  4  to  29,  the  lower  enrf  of  the  work.  The  bar  line  has  moved 
shoreward  from  range  151  to  range  8.  On  range  151  the  change  amounts  to  about  200 
feet,  and  increases  to  600  feet  on  range  114,  decreasing  from  that  point  to  xeroat 
range  8.  It  maintains  alK>ut  the  position  of  that  of  last  year  from  ranges  8  to  14  and 
then  moves  shoreward  again  at  the  lower  end  of  the  work,  amounting  to  300  feet  on 
range  28.  The  maximum  amount  of  caving,  both  above  and  below  the  work,  has 
been  alx)ut  11^  feet. 

^'(irceiiriUe  Ilarhor  (47S  L,). — The  sections  show  ver>*  heavy  scour  on  ranges  102, 
103,  and  104,  which  resulttnl  in  a  small  break  in  the  upper  slope  at  that  point.  From 
ranges  105  to  118  there  is  no  change.  From  ranges  109  to  136  consiaemble  scour 
occurre<l  through  th«»  sections,  ciiusiug  a  slough  in  the  upper  slope  from  ranges  119  to 
125.  From  range  137  to  range  0,  and  from  range  0  to  27,  there  has  been  no  mate- 
rial change.  From  ranges  2S  to  43  mon^  or  less  scour  has  wcurred,  the  greatest  being 
on  ranges  32,  33,  and  34,  where  it  amounts  to  35,  25,  and  15  feet,  respectively.  A 
slough  may  bt»expeete<l  at  this  {H>int.  No  change  from  ranges  44  to  55.  From  range 
55  to  ()6  a  very  heavy  scour  occurred,  causing  a  break  in  the  upper  slope  from  range 
57  to  ()0.  No  change  from  ranges  iu  to  74.  Rangt^  75  shows  consiuerable  scour, 
whirh  develoi)S  into  a  very  heavy  s<'our  on  range  76,  amounting  to  35  feet  on  the 
inner  half  of  the  section.  The  bar  line  has  moved  back  400  feet  on  the  npper  en«i 
and  500  ft^*t  at  the  lower  t'lul,  while  from  range  125  to  range  56  it  has  moved  about  100 
feet  back  from  la^^t  yearns  [M)sition. 

"  f/ike  PntviiU'iict'revdiund  (.•>/?  L. ). — The  sections  over  the  work  show  some  radical 
changes.  The  Longwo<^l  bar  has  moved  down  in  fnjnt  of  the  liouisiana  shore  to 
range  120,  and  the  st»etioiis  from  120  to  140,  the  upi»er  end,  are  filling  rapidly.  Thif 
fill  extends  down  as  far  iis  range  100. 

"  From  rangi's  \h\  to  32  the  bar  ha«  move<i  shorewanl  from  300  to  600  feet,  and  is 
causing  a  very  strong  attack  on  the  revetment  from  ranges  84  to  14,  the  lower  end  of 
the  work.  Two  sloughs  (xrurreil  in  this  stretch,  one  between  ranges  78  and  83-r  ^iO, 
extending  back  beyond  the  top  of  the  main  bank,  and  the  other,  a  small  one,  occurred 
at  range  30.  and  extending  u])  the  sloiKi  to  a  point  about  20  feet  above  the  xero  of  the 
I^ake  Providence  gauge." 
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''Delta  Point  {593  R.). — The  sections  over  the  work  sliow  a  general  h:cour  over  the 
entire  reach.  There  is  now  a  strong  impact  against  the  point  from  ranges  1  to  5 
west." 

The  expenditures  of  the  survey  party  were  as  follows: 

Payroll $3,327.84 

Subsistence i 713. 29 

Material '. .        586.  74 


Total 4,627.87 

CONDITION    OF    NECKS. 

Caulks  Neck  (410-42S), — The  survey  of  1903,  compared  with  that  of  last  year,  shows 
that  at  the  narrowest  part  of  the  neck  the  maximum  distance  that  the  main  bank  on 
the  upper  side  has  recced,  due  to  caving,  is  100  feet. 

The  maximum  caving  which  had  taken  place  from  1889  to  1902  was  750  feet,  an 
average  of  about  60  feet  yearly.  Three  thousand  feet  below  the  narrowest  part  of 
the  neck  the  maximum  caving  during  this  period  was  1,200  feet.  The  greatest 
activity  in  caving  is  now  about  half  a  mile  below  the  narrowest  part.  The  shortest 
distance  between  the  main  bank  lines  on  each  side  of  the  neck  is  3,800  feet. 

Ashbrook  Neck  (446-456), — Due  to  the  fact  that  the  upper  side  of  this  neck  is  revet- 
ted and  the  revetment  is  in  good  condition,  and  also  oecause  triere  exists  a  heavy 
growth  of  timber  at  its  narrowest  part,  this  neck  is  practically  safe  from  danger  of 
cut-off  as  long  as  these  conditions  continue,  although  the  distance  at  the  narrowest 
part  between  bank  lines  on  the  opposite  side  is  now  only  about  2,000  feet. 

Carters  Neck  (461-474)' — Along  the  upper  side  of  this  neck  the  average  yearly 
bank  recession  irom  1889  to  1902  was  203  feet,  and  the  maximum  caving  at  the  nar- 
rowest part  last  year  was  300  feet.  For  a  mile  or  more  above  and  below  the  narrow- 
est part  the  shore  lines  of  1889  and  1903  are  nearly  parallel,  showing  that  there  is  no 
parti(!ular  tendency  to  excessive  caving  at  the  narrowest  part.  The  distance  between 
the  main  bank  lines  on  each  side  of  the  neck  is  now  3,250  feet. 

From  present  indications  there  seems  to  be  little  likelihood  of  a  cut-off,  either  at 
this  neck  or  at  those  above,  for  several  years. 

Lelnnd  Neck  (470-434)  * — Opposite  the  washout  made  during  the  high  water  of  last 
year,  the  distance  between  the  bank  lines  is  about  3,500  feet.  This  point  may  be 
considered  as  the  narrowest  part  of  the  neck,  as  above  this,  on  the  underside,  a  sand 
bar  covered  with  a  heavy  growth  of  willows  makes  out  into  the  river. 

The  recession  of  the  bank  on  the  upper  side  of  the  neck,  due  to  caving  since  1882, 
has  been  2,400  feet,  a  yearly  average  of  200  feet.  Last  year  the  bank  caved  from  250 
to  300  feet  at  the  narrowest  part. 

It  is  not  believed  that  the  effect  of  the  dike  constructed  out  on  the  point  last  year 
to  prevent  a  cut-off  will  have  any  tendency  to  reduce  the  rate  of  caving  on  the  upper 
side,  except  possibly  during  the  time  of  high  water.  In  order  to  accomplish  the 
object  for  which  the  dike  was  constructed,  it  is  recommended  that  it  be  extended  a 
considerable  distance  out  on  the  point  beyond  its  present  terminus,  and,  for  safety, 
that  the  present  section  be  increa«ed  to  8  feet  crown,  slopes  one  on  three.  The 
extension  of  the  dike  will  prevent  washouts  occurring  where  the  distance  across  the 
neck  is  such  as  to  render  them  dangerous. 

As  this  dike,  for  a  long  stretch,  is  only  from  1,300  to  1,600  feet  from  the  river  on 
the  upper  side,  it  is  evident  that  should  the  present  rate  of  ca\ing  continue,  the 
upper  bank  must  soon  be  revetted.  V^ery  considerable  risk  will  be  taken  if  this 
work  is  delayed  longer  than  another  year. 

As  the  bank  on  the  upper  side  of  Ashbrook  Neck  is  revetted,  and  the  distance 
across  the  necks  at  Caulks  Point  and  Carters  Point  is  sufhcient  to  allow  the  present 
rate  of  caving  to  continue  several  more  years  before  it  becomes  absolutely  necessary 
to  build  revetment  or  dikes  out  on  these  points  to  prevent  a  cut-off,  these  necks  may 
be  considered  comparatively  safe  unless  some  radical  changes  occur  in  the  regimen 
of  the  river  immeaiately  above  or  below  them.  The  greatest  danger  of  a  cut-off  on 
either  of  the  necks  is  at  Leland.  A  cut-off  might  occur  during  a  high  water  by  the 
beaching  of  the  dike  built  last  year,  or  its  destruction  by  encroachment  of  the  caving 
on  the  upper  side;  for  these  reasons  the  above  recommendations  were  made  for  the 
strengthening  and  extension  of  the  present  dike. 

CHANGES   AT  LAKE  PKOVIDENCE. 

For  several  years  past,  until  1902,  great  difficulty  had  been  exx)erienced  in  hold- 
ing the  upper  end  of  the  Lake  Providence  revetment,  due  to  the  main  current  of 
the  river  crossing  from  the  opposite  side  and  directly  attacking  this  point,  this 


182        REPORT   OF   THE    CHIEF   OF    ENGINEERS,  U.   S.   ARMY. 

a^'tioii  of  the  river  l>eing  due  to  the  configuration  of  the  channel  above.  To  counter- 
art  thin  it  became  necessary  every  year  to  do  a  large  amount  of  reinforcing  work  to 
li()ld  thii4  ])art  of  the  revetment  intact  and  prevent  flanking.  As  the  bank  was  rapidly 
caving  above  and  there  waa  an  important  levee  line  whicli  was  within  400  feet  of  the 
river  bank,  and  which  protected  the  town  of  I^ke  Providence,  the  levee  would  have 
Ihhmi  jeopardizt^l  unlcsw  the  caving  could  Ihj  checked. 

To  relieve  the  nituation,  in  the  latter  part  of  1901,  a  channel  was  dred^eed  aeroaE 
and  around  the  point  of  the  ^'and  bar  on  the  opi)osite  Hide.  This  sand  liar  had  for 
!*<?veral  yeara  Ix'en  building  up  and  extending  toward  the  Louisiana  shore  and  nar- 
rowing the  channel  width,  which  wa-s  accomi>anie<.l  by  a  corresponding  deepening 
oi  the  river  IxmI  along  the  front  of  the  revette<t  Imnk. 

A  channel  about  half  a  mile  long  and  10  feet  deep  was  excavate<l  between  ranges 
l.SJ  and  15  during  a  very  low  stage  of  water.  After  the  first  rise  of  any  moment,  a 
decide<l  improvement  was  indicated,  shown  by  the  cutting  away  of  the  face  of  the 
Nin<l  bar  where  the  drcniging  was  done.  This  has  been  followed  oy  a  shoaling  of  the 
river  in  front  of  the  revetment  at  the  upper  end,  due  to  the  change  of  the  abrupt 
crossing  that  foniierly  existed.  These  changes  continued  during  1902  and  1903,  and 
have  resulted  in  the  formation  of  a  middle  bar,  and  the  extension  of  the  phore  bar 
on  the  right  bank  until  the  upper  part  of  the  revetment  is  masked  from  any  direct 
attack  from  the  river  and  may  be  considered  secure  for  several  years  to  come. 

Below  range  17  (station  84,  revetment  surveys),  to  the  lower  end  of  the  revetment, 
the  effect  of  the  middle  bar  dividing  the  river  into  two  channels  will  be  to  throw 
an  additional  strain  on  the  lower  end  of  the  revetment  for  the  next  two  or  three 
years,  as  indicated  by  the  revetment  sur\'ey8  of  the  past  season. 

With  the  extension  of  the  shore  baralwveand  the  moving  of  the  middle  bar  down- 
stream, which  changi'S  are  in  all  probability  now  in  progress,  the  entire  upper  half 
of  the  revetment  from  ranges  72  to  140  may  be  considered  secure.  Below  range  7'2 
to  the  lower  end  it  is  altogether  probable  that  considerable  repairs  will  be  needed  the 
pre.«»ent  season,  as  tliis  i)art  of  the  revetment  will  now  have  to  withstand  the  greatest 
strain. 

The  effect  of  the  dredging  in  inducing  the  changes  in  channel  that  have  taken  place 
in  tliis  locality  is  somewhat  problematical,  as  the  extension  of  the  shore  bar  below 
Loiigwood  has  contril»uted  very  materiallv  in  effecting  these  changes.  However,  it 
is  lK»iieve<l  that  the  indications  are  that  tlie  result  of  dredging  across  points  similar 
to  that  n'ferrtnl  to  al)ove  will  l>e  l>eneficiai  in  many  instances  in  diverting  the  caving 
from  threat<?n(Hl  jM^ints,  and  would  Ije  justifieil  where  imi)ortant  levees  are  to  be 
protectiKl. 

REPAIRS   TO    REVPrrMEXTS. 

Tlie  original  project  at  the  l)egiiming  of  the  season  was  for  the  construction  of  4,000 
linear  ftH:'t  ot  standartl  revetment  in  the  way  of  rt»nairs,  with  minor  repairs  to  the 
u^)i)er  bunk  slope  where  necessary,  distributed  as  follows: 

f^ke  Bolivar  front  (minor  repairs).  Linear  feet. 

Ashbrook  Neck 2,000 

(ireenville  Harl>or 1,000 

I^ke  Provi<lence 1,000 

Delta  Point  (minor  reimirs). 

Total 4,000 

Lake  Bolirar  rerrtment  [417  L.). — No  repairs  to  the  sulxaqueous  work  were  deeme<I 
necessary.  The  only  work  done  was  regrading  and  repaving  parts  of  the  upper  slo})e 
when*  broken. 

Aithhrtmk  Neck  {44^  L. ). — The  revetment  along  this  entire  front  was  found  to  be  in 
fairly  good  condition,  considering  the  onleal  it  has  undergone  on  account  of  the 
rapi<lity  of  th(^  current  and  the  large  volume  of  water  flowing  across  the  neck  at  \t^ 
narrowest  part  during  tht*  last  high  water. 

The  principal  changes  noted  were  a  steepening  of  the  upptT  bank  slope  from  ranses 
107  to  1 10  and  a  very  considerable  scour  fn>m  rangt»s  4  to  26,  a  distance  of  about  2^2<00 
feet  at  the  lower  end  of  th(»  revetment,  showing  the  necessity  of  reen forcing  this  part 
of  the  rt»vetment  with  matp. 

The  lir>t  reenfoning  niat,  l.(HH)  fc»et  long,  was  constructed  l)etween  range  83 and 
n<ngt*  i^.  On  account  of  the  old  mats  iK'ing  in  gooil  condition  from  range  5  to  range 
1")  no  work  was  iloue  on  this  section. 


* 
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The  second  reenforcing  map  was  begun  at  range  14-50  and  constructed  as  far  as 
range  22,  a  length  of  830  feet,  overlapping  the  reenforcing  mat  at  the  latter  point. 

The  length  of  bank  which  has  not'  been  reenforcod  by  fascine  mats  is  1,150  feet, 
from  range  93  to  range  104,  and  900  feet  between  range  5  and  range  14.  This  por- 
tion of  the  revetment  was  apparently  in  good  condition,  with  no  signs  of  settlement 
of  the  upper  bank. 

Two  small  sloughs  in  the  upper  bank  occurred  in  December,  1903 — one  between 
range  9  and  range  10,  and  the  other  between  range  11  and  range  12,  less  than  100 
feet  each,  apparently  due  to  the  weight  of  deposit  (15  feet  or  more  in  depth), 
pushing  out  the  lower  slope.  The  material  is  very  unstable  and  impregnated  with 
seep  water  from  an  old  cypress  brake  in  the  rear.  As  the  mat  in  front  was  in  eood 
condition,  these  defects  were  remedied  by  covering  the  broken  sections  with  a  light 
layer  of  brush,  the  latter  held  jn  place  by  a  light  layer  of  stone. 

Along  this  revetment  the  zero  line  of  the  sand  bar  at  range  151  has  moved  over 
toward  the  revetment  about  200  feet;  at  range  115,  700  feet;  at  range  8,  200  feet,  and 
at  range  10,  coincides  with  the  zero  line  of  last  year.  At  the  extreme  lower  end  of 
the  revetment  the  zero  line  has  moved  in  toward  the  shore  200  feet. 

Greenville  Harbor  (478  L.). — After  the  high  water  the  Greenville  revetment  showed 
three  breaks  in  the  upper  bank  between  ranges  103  and  105,  ranges  118  and  126,  and 
ranges  57  and  60.  The  break  between  ranges  103  and  105  was  merely  a  cutting  away 
of  the  upper  bank,  due  to  e<ldy  action  and  to  the  rapid  current  flowing  around  the 
point.  The  break  between  ranges  57  and  60  was  caused  by  scour.  These  two 
breaks  were  repaired  by  regnuling  and  repaving  and  the  sinking  of  one  pocket  mat 
at  each  place.  The  break  l)etween  ranges  118  and  126  occurred  just  above  where 
the  reenforcing  mat  built  lastsi»a.«<m  terminated;  in  other  words,  in  a  gap  of  600  fe«t 
between  the  fascine  mats.  It  was  intended  to  construct  a  mat  last  season  to  cover 
this  gap,  but  the  lateness  of  the  neason  and  the  urgency  of  the  work  required  at 
I^ke  Providence  necessitated  the  removal  of  the  party  to  the  latter  place,  leaving 
this  space  unprotected.  This  break  has  been  repaired  bv  j)ocket  mats  and  a  channel 
mat  250  feet  wido  connecting  the  two  fascine  mats,  an(i  restoring  the  upper  bank 
revetment.  * 

Lifkf.  Providmce  revetment  (517  B. ). — A  considerable  fill  took  place  over  all  the  sec- 
tions durinjj^the  year,  from  the  upper  end  of  the  revetment  (range  140),  downstream 
to  range  100.  Between  ranges  100  and  83  little  change  had  occurred.  From  ranges 
83  to  72  scour  had  taken  jilace,  indicating  that  the  mat,  one  of  earlier  construction, 
had  })een  greatly  injured  if  not  destroy e<I. 

The  reenforcement  of  channel  mats  last  season  extended  down  to  range  82.  Below 
this  to  range  78  a  deej)  pocket  alx^ut  250  feet  deep  was  scoured  out.  Along  the  upper 
bank  in  front  of  this  hole  the  bank  has  been  regraded  and  the  space  between  the 
new  bank  line  and  the  edge  of  the  old  mats  filled  in  with  pocket  mats.  A  channel 
mat  250  feet  wide  and  800  feet  long  was  constructed  to  cover  this  break  in  the 
revetment. 

Below  this,  range  72  to  range  22,  a  considerable  scour  and  settlement  of  the  revet- 
ment had  occurred  at  different  jwints.  This  is  greatest  between  ranges  38  and  28,  a 
length  of  about  1,000  feet.  A  reenforcing  mat  was  constructed  over  this  space.  It 
was  anticipated  at  the  time  this  mat  was  built  that  an  extension  of  same  would  be 
require<l,  as  the  change  in  the  river  channel  above,  due  to  the  formation  of  a  middle 
bar,  will  subject  this  part  of  the  revetment  to  a  very  great  strain  during  the  coming 
high  water. 

The  season's  repairs  were  finished  December  12, 1903.  On  March  13  a  cave  in  the 
upper  bank  occurred  })elow  range  28.  This  break  at  the  time  was  about  700  feet  in 
length  and  will  in  all  pro})ability  increase  after  the  river  recedes  within  its  banks.  It 
will  be  necessary  to  repair  this  work  during  the  coming  working  season  by  the  con- 
struction of  one  or  more  channel  mats. 

As  the  banks  are  now  under  water  it  is  impossible  to  state  the  exact  amount  of 
damage  done.  '' 

Delta  Point  (508  R. ). — From  range  0  east  to  range  6  an<l  from  range  0  west  to  range 
6  in  front  of  the  present  revetment  but  little  scour  has  taken  place.  The  condi- 
tion of  the  work  is  good.  Al>ove  this,  as  far  as  range  46,  considerable  caving  has 
taken  place.  The  nhore  line  is  very  irregular  along  this  stretch,  having  caved  out  in 
pockets.  Below  the  portion  of  the  point  which  is  revetted  no  change  of  importance 
lias  occurreil.     No  repairs  were  macie  to  this  revetment. 

So  far  as  known  tlie  different  revetments  are  in  fair  condition,  except  the  one 
break  in  the  lower  part  of  the  l^ke  Providence  revetment  above  referred  to. 

The  amount  and  cost  of  these  repairs  are  given  in  detail  in  the  report  of  Mr.  Geo. 
C.  Thomas,  superintendent,  who  had  direct  charge  of  this  work,  as  lollows: 
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REPORT  OF   MR.  GEO.  C.  THOMAS,    SrPERINTENDENT,    OX   REVETMENT  WQBH    IN   THIBD 

DISTRICT   DmiXG   SEASON  OF  1903-4. 

Greenville,  Miss.,  May  10^  IS04. 

Sir:  The  following  report  of  conetruction  party  in  third  district  is  respectfoUy 
submitted. 

lake  bolivar  front. 

The  work  consisted  in  regrading  and  repaving  numerous  small  breaks  in  the  upper 
bank,  caused  by  wave  wa.«h  or  the  passage  of  surface  water  over  the  slope.  A  small 
outfit  was  organized  especially  for  this  work  and  began  operations  on  December  23. 

One  hundre<l  and  thirty-eight  souares  of  bank  were  repaired  at  a  cost  of  $7.66  per 
square.  The  work  was  completed  on  January  10  and  the  outfit  merged  with  the 
main  party  at  Ash  brook  Neck. 

ASH  BROOK    NECK. 

The  work  proposed  was  the  regrading  and  paving  of  several  small  elonghs  or 
breaks  in  the  upper  bank,  and  the  construction  of  about  2,000  feet  of  channel  mat  to 
reenforce  the  original  work.'  Operations  were  begun  on  December  14,  the  outfit 
being  transferred  from  l^ke  Providence,  La. 

Four  small  breaks  in  the  up])er  bank,  aggregating  242  squares,  were  r^graded  and 
repaved.  Grading  was  done  by  hand,  an<l  but  little  stone  was  required  for  paWng, 
in  addition  to  amount  strippefl  from  breaks.  Channel  mats  were  constmcteil  as 
follows: 

Squareiw 

Mat  No.  1  (range  83-r50  to  range  4-50),  1,000  bv  250  feet 2,500 

Mat  No.  2  (range  14-L50  to  range  23),  aSO  by  250' feet 2,075 

Total 4,675 

Mats  constnicted  were  of  the  usual  fascine  type,  containing  3.3  cords  of  brash  per 
linear  foot. 

Only  one  pocket  mat  was  constructed,  it  being  necessary'  to  complete  a  shore  con- 
nection between  ranges  14  f-50  and  16. 

A  careful  iiisi)ection  wa**  niatle  of  the  work  al)ove  water,  and  all  minor  damage 
resulting  from  wave  wash  or  the  passage  of  surface  water  over  the  slope  was  thor- 
oughly repaired. 

Bnwh  and  poles  were  furnished  under  contract  by  Messrs.  Hunter  &  Frey,  of 
Memphis,  Tenn.,  loaded  on  Government  bargi^  at  mouth  of  White  River  and  at 
Scrub  Grass  bar.  Stone  was  procured  from  reserve  on  bank  at  Greenville,  Mias., 
loade<l  by  Government  force. 

Towing  and  harbor  work  was  done  by  the  steamer  Arthur  Flider  with  doable  crew. 
The  iLsual  tn>uble  was  experienc»ed  in  i>nx*uring  labor  for  work  at  this  point,  it  finally 
becoming  necessary  to  import  it  from  ^leiiiphis  in  onler  t<^  complete  the  project 

The  work  was  completed  on  Januarj'  30,  and  the  outfit  transferred  to  plant  at 
Greenville. 

(iREEXVILLE    HARBOR. 

The  damage  sustained  by  the  work  during  the  past  flood  stage  was  as  foUowB: 
Range  103-50  to  ninge  105,  the  sloughing  of  the  upper  bank  destroyed  the  paving 
and  lowerc»<l  the  shore  edge  of  the  subatjueous  work.  From  range  117 -f80  to  range 
125-i-30  occurred  the  complete  destruction  of  the  upper  bank  work  and  a  general 
lowering  of  th(?  original  mattress,  this  section  not  hanng  been  reinforced  with  fasdne 
mats.  Range  57  to  nmge  60,  the  upper  bank  work  was  destroyed  and  the  shore  edge 
of  the  mat  lowered  in  conse<juence.  The  damage  at  this  point  is  believed  to  have 
been  due  to  the  passage  of  surface  water  over  the  slojx*.  The  different  breaks  were 
repaired  in  the  usual  manner  by  constnicting  channel  or  pocket  mats  in  front  of  them 
and  regrading  and  paving  the  upper  bank. 

Oi)erations  were  i)egun  Sei»teinrx»r  4  and  completed  October  19,  and  the  working 
plant  transferrtKi  to  I^ke  Providence,  I^. 

LAKE   PROVIDENCE. 

The  damage  sustaine<l  by  this  work  during  the  past  flood  stage  was  as  followB: 
From  range  26  to  range  35  a  general  disruption  of  the  suba<]neoas  work  and  psrtial 
destruction  of  the  upper  slope;  from  range  77+50  to  range  S^  a  decided  lowering  of 
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the  mattress  by  scour  and  a  complete  destruction  of  the  upper  bank  work,  the  cave 
or  pocket  extending  back  a  maximum  depth  of  200  feet  bevond  the  original  ^lope 
line.  The  working  plant  was  transferred  from  Greenville  Harbor  on  October  9,  and 
operations  were  begun  the  following  day. 

A  channel  mat  250  feet  wide,  witn  necessary  pocket  mate  or  shore  connections, 
was  constructed  and  sunk  in  front  of  each  of  the  breaks,  and  the  upper  bank  resloped 
and  repave<l. 

The  work  was  completed  on  December  12  and  the  outfit  tranferred  to  Ashbrook 
Neck. 
Statemente  showing  the  cost  of  the  different  items  of  work  are  submitted  herewith^ 
Very  respectfully, 

Geo.  C.  Thomas,  Superintendent, 
Mr.  Arthur  Hider, 

United  States  Assistant  Engineer. 


LAKE   BOLIVAR   FRONT. 


Statement  of  cost  of  regrading  and  paving. 

Pay  roll: 

December,  1903 $140.34 

Januar\',  1904 207.51 


Total $347.85 

Sul>sistence: 

Amount  expended  in  December,  1903 59.  67 

Amount  expended  in  January,  1904 92.  77 


Total 

Material: 

309.6  cubic  yards  stone,  at  $1.73 535.60 

137  bushels  coal,  at  1 1.5  cente 15.  76 

20  gallons  H.  L.  oil,  at  16  cente 3.20 

4  gallons  signal  oil,  at  42.5  cente *. 1. 90 


152. 44 


Total 556.46 


Total  expenditure 1,056.75 

Work  done. — Bank  regraded  and  repaved,  138  squares. 
Average  cost  per  square: 

Labor .  $2. 520 

Subsistence 1. 105 

Material 4.032 


Total 7.658 

Cost  per  nil  it  of  different  kinds  of  ivorkj  Ashbrook  Neck. 


ClasHifieation. 


Channel  mat Rquarcs.. 

Pocket  mat do i 

Paving  bank do 

Hand  grading linear  feet. .  I 

Towing days. .  I 

Repaira  old  work 

Supervision ' 

Miscellaneous : 

Property  purchased i 

Memphis  office > 


Units. 


4, 575 

75.8 
242 
385 

49 


Pay  roll. 


85, 697. 53 

81.36 

318. 18 

174.99 

2, 087. 99 

700.14 

1,100.00 


*;97.50 


Total 


10,857.69 


Subsist- 
ence. 


81, 710. 16 
24. 42 
95.50 
52.63 
486.52 
210.16 
62.  71 


2,642.00 


Material. 


$19,388.79 
296.66 


1,745.44 


482.03 

2,472.65 

201.45 


24,586.92 


Total. 


t26,796.48 
402.44 
413.68 
227.52 

4,319.95 
910. 30 

1,162.71 
482.03 

2, 472. 55 
898.95 


Cost  per 
unit. 


85.857 

5.809 

1.709 

.591 

88.16 


38,086.61 


Note.— Loading  stone:  3,960  cubic  yards  loaded  at  a  total  cost  of  1904.13,  or  22.83  cents  per  yard. 
Tliis  oo0t  Is  incluaed  in  material  cost  of  above  statement. 
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Material  ea^}€nded  per  square  of  channel  maty  Ashbrook  Neck. 

[I.:  80  by  250  feet,  or  4,575  squares.] 


Material. 


Brush cords. 

Poles do. . . 

jStone cubic  yards. 

Wire  Htruiid: 

|-ineh pounds. 

|-inch do. . . 

A-inch do. . . 

|-inch do. . . 

Wire,  galvanized.  No.  12 do... 

Wire,  silicon  bronze do. . . 

Staples  number. 

Clips do. . . 


Quantity. 


6,118 

270 

3,866 

27,640 
4,«87 
8.662 

29,586 
7,228 
2,859 

.  685 
476 


Per 
square. 


1.330 
.069 
.845 

6.042 

1.068 

1.894 

6.467 

1.580 

.625 

.160 

.104 


Material  expended  per  square  of  pocket  maiy  Ashbrook  Neck. 

[75.8  squares.] 


Material. 


Quantity. 


Brush cords. . 

Poles do 

Stone cubic  yards, . 

Wire  strand: 

A-inch pounds. . 

i-inch do — 

Wire,  galvanized.  No.  12 do 

Wire,  silicon  bronze do 

Staples do — 


91. 
6. 


64.21 

139 
490 
122 

48 

10 


Per 
square. 

1.205 
.0818 

.847 

1.834 

6.465 

1.60 

.63 

.132 


The  amount  of  stone  expended  on  bank  paving  in  this  work  was  300 
cubic  yards  for  242  squares,  or  l!24  cubic  yards  per  square. 

Percentage  of  cost  of  different  items  ofworkj  Ashbrook  Neck. 


Kind  of  work. 


Cost. 


Per  cent. 


Channel  mat |  r26 

Pocket  mat j 

Paving  bank 

Hand  grading 

Towing  (double  crew ) 4 

Minor  repairs  to  old  work 

Supervision '      1 

Miscellaneous 

Property  purchased i      2 

Memphis  office 


,7%.  48 
402. 44 
413.68 
227.52 

,319.95 
910.30 

, 162. 71 
482.03 

,472.55 
898.95 


Total  expended 38, 066. 61 


70.a'> 

1.05 

1.08 

.60 

11.34 
2.39 
3.06 
1.28 
6.49 
2.36 


100 


Percentaf/e  tf  cost  of  different  charges^  Ashbrook  Neck. 


Items. 


Charge.    ;  Per  cent. 


I»ay  roll $10,857.69 

.Subsistence j      2, 642.00 

Material,  etc 24, 385. 47 

Memphis  office I         201. 45 

Total  exploded '    38,086. 61 


28. 51 

6.94 

64.02 

.53 


100 
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Cost  per  unit  <ff  different  itema  of  trork,  Greeninlle  Harbor. 


ClaKxifleation. 


Chunnel  mat squares. . 

pJK'ket  mat do 

Paving  bank do 

Hydraulic  grading... linear  fe*'i.. 

Drej«<ing  grade do 

Repairs,  old  work 

Towing days. . 

Su|>ervl»ion 

Miscellaneous 

Pmperty  purchased 

Memphis  office 


Units.       I'av  roll. 


1,687.5 

1,097.0 

991.0 

i.aso.o 

l.CWO.O 


32. 0 


$2.»n.75 

1,  :>:«).  11 

813. 34 
rxB.  43 
197.44 
381. 46 
905.92 
410.00 


Subsist- 
ence. 

$666.82 

435.38 

231.43 

106.52 

56.18 

74.22 

230.98 

43.04 


4r>8. 20 


Material. 


$7,171.94 

4.810.99 

4,233.79 

236.28 


275.72 
427.01 
137.24 


Total. 


$10,180.01 

6.776.48 

6,278.66 

906.23 

253.62 

801.68 

1,843.72 

453.04 

275.72 

427.01 

595.44 


Cost  per 
unit. 


$6,082 

6.177 

5.826 

.889 

.235 


57.620 


Total, 


7,601.65         1.844.07 


18.345.79  1    27,791.51 


Material  expnidcd  2>er  fftfuare  of  channel  maty  Greenville  Harbor. 

[750  by  225  feet.  1,687.5  sfiuares,] 


Material 


Brush eonLs. 

poles do , . . 

Stone cubic  yards. 

Wire  strand; 

i-inch pounds. 

t-inch do. . . 

A-inch do. . . 

|-inch do. . . 

<THlvanizcd  wire,  No.  12 ." do. . . 

Wire  st»H)le.s do. . . 

Wire,  silicon  bronze do. . . 

riip«j number. 


Quantity. 


2,740 
83 

1.564 

4,200 

2,000 

2,768 

11,666 

3,485 

175 

909 

900 


Per 
square. 

1.624 
.049 
.927 

2.489 

1.185 

1.640 

6.918 

2.065 

.104 

.589 

.533 


Material  t^-vpendrd  per  mpiare  of  pocket  maty  Greeneille  Harbor. 

[1.097  si^uarea.] 


Material. 


Brush  cords. 

Poles do. . . 

Stone cubic  yards. 

Wire  strand: 

A-iiich pounds. 

i-inch do. . . 

AVjre,  galvanize<l  (No.  12) do... 

Wire,  silicon  bronze do. . . 

Wire  staples do. . . 

Clii»s number. 


Quantity. 


1,782 

53 

1,256 

2,742 

7,584 

2,265 

591 

115 

425 


Per 
s<iuare. 


1.624 

.049 

1.145 

2.600 

6.918 

2.065 

.689 

.105 

.888 


Tlie  amount  of  stone  expended  on  bank  paving  in  this  work  was  2,905.88  cubic 
yards  for  991  squares,  or  2.  932  cubic  yards  per  sciuare. 

Percentage  of  cost  of  the  different  items  of  worlcy  Greenville  Harbor. 


Kind  of  work. 


Cost. 


Channel  mat I  $10. 180. 01 

1  kx-  k  e  I  m  a  t i  6 .  77(5 .  48 

Paving  bani '  .5.278.56 

Hydraulic  grading 906. 23 

Dressing  grade '  253. 62 

Minor  repairs,  old  work 801.68 

Towing  (single  crew) 1, 843. 72 

Supervision 453. 04 

Miscellaneous 275. 72 

l*roi)ertv  purchased 427. 01 

Memphis  office 595. 44 


IPer  cent. 


36.63 

24.38 

18.99 

3.26 

.91 

2.89 

6.63 

1.68 

.99 

1.54 

2.15 


Total  e  X  pe  n  d  er  1 27 ,  79 1 .  51 


100.00 
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Percentage  of  cost  of  the  different  charges^  Greenville  Harbor. 

Items. 

Cost.        Per  cent. 

Pay  roll 

$7,601.65  '          27.35 

Su  Dsistencc 

1,844.07               6.64 

Material .  etc -  - 

18,345.79            66.01 

1 

Total  expended 27, 791, 51 


100.  CK> 


Cost  per  unit  of  the  different  items  of  vorky  Lake  Providence. 


Classification. 


Channel  mat squares. . 

Pocket  mat do 

Paving  bank do — 

Hydraulic  grading. .  .linear  feet. , 

Dressing  grade do 

Hand  grading do — 

Towing days. 

Repairs,  old  work 

Dike 

Supervision 

Miscellaneous 

Property  purchased 

Memphis  office 


Units. 


4,310 
1,35S 

800 
1,120 
1,120 

250 
64 


Pay  roll. 


$5,614.94 
1,890.88 
969.18 
510.23 
121.74 
199.02 
1,734.73 
204.36 
159.46 
985.00 


Subsist- 
ence. 

$1,665.60 

571.08 

289. 69 

107. 58 

36.77 

60.11 

359.33 

61.72 

48.16 

75. 70 


898. 70 


Material. 


Total. 


$17,292.86  1  $24,473.40 


5, 539. 74 

4, 159. 58 

276. 73 


1,098.54 


455. 07 
938,29 
154.  (>8 


8,001.70 

6,408.45 

8»4.54 

168.51 

259. 13 

3,192.60 

266.  as 

207.61 

1,060.70 

455.07 

938. 29 

1,053.38 


Total 13,178.2:r      3,275.74       29,915.49,    46,369.46 


Cost  ptT 
unit. 


$5.  678 

5.914 

6.  760 

.798 

.141 

1.036 


Note. — Stone  loaded.  6.607. 27  cubic  yards,  at  a  total  cost  of  $1,486. 50,  or  22. 497  cents  per  cubic  yard. 
This  co«t  is  include<l  in  material  cost  of  above  statement.  • 

Material  expended  per  square  of  channel  maty  Lake  Providence. 

[1,724  by  250  feet,  4,310  squares.] 


Material. 


Brush cords. . 

Poles do 

Stone cubic  yards. . 

Wire  strand: 

|-inch pounds. . 

|-inch do 

A-ir^ch do — 

l-lnch do 

Wire,  galvanized.  No.  12 do 

Wire,  silicon  bronze do 

Wire  staples do 

Clips number. . 

Clips  ( vulcan ) do 


Quantity. 


6,025 

271 

3,189 

22,038 

2,916 

10,257 

26,636 

8.000 

3,000 

461 

724 

600 


Per 
square. 


1.398 
.063 
.740 

5.113 

.  677 

2.3ft) 

6.180 


1 


,856 
696 
107 
168 
116 


Material  expended  per  square  of  pocket  maty  lAike  Providence. 

[1,853  squares.] 


Material. 


Brush cords. 

Poles do. . . 

Stone cubic  yards. 

Wire  strand: 

A-inch pounds. , 

i-inch do 

Wire,  No.  12.  galvanized do. . , 

Wire,  silicon  bronze do 

Wire  staples do. . . 

Clips number. 


Quantity, 

Per 
square. 

1,892 

1.398 

83 

.062 

.'            1,218 

1 

.900 

8,924 

2.901 

8,364 

6.  182 

2,609 

1 .  H.V> 

. 

M2 

.696 

. 

144 

.107 

266 

.197 

The  amount  of  etone  expende<i  on  bank  paving  in  this  work  was  2,200  cubic  yanls 
for  800  squares,  or  2.75  cubic  yards  per  square. 
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Percef^age  of  cost  of  the  different  items  of  workf  Lake  Providence. 


Kind  of  work. 


Cost. 


Channel  mat : I  $24,473.40 

Pocket  mat '  8,001.70 

PavinfCbank |  6,408.45 

Hydraulic  firrading t  894. 64 

DrewdnR  grade I  158. 51 

Hand  grading \  259.18 

Towing 3,192.60 

Minor  repairs,  old  work ...'  266.08 

Dike 1  207.61 

Supervision '  1 ,  060. 70 

Miaeellaneous j  465. 07 

Property 938.29 

Memphis  office I  1,053.38 

Total I  46,369.46 


Per  cent. 


52.78 

17.26 

11.66 

1.98 

.84 

.56 

6.89 

.67 

.45 

2.29 

.98 

2.02 

2.27 


ioT 


00 


Percentage  of  cost  of  the  different  charges.  Lake  Providence. 


Items. 

Cost. 

Per  cent. 

Pay  roll 

913,178.23 

8,275.74 

29,915.49 

28.42 

Subsistence 

7.06 

Material,  etc 

64.52 

Total  expended 

46,309.46 

100.00 

TOWING   STONE. 

At  the  close  of  last  report,  May  1,  1903,  the  quarr}'  was  still  in  operation.  During 
the  month  of  Mav,  1903.  the  cost  of  operating  the  quarry  was  $1,996.10.  The  amount 
of  stone  quarried  and  loaded  was  2,035.4  cubic  yards,  and  the  cost  jter  cubic  yaixi 
^8.1  cents.  This  work  was  more  than  ordinarily  expensive  by  reason  of  the  varying 
height  of  the  river  between  low  and  flood  stages,  the  necessity  of  floating  barges 
below  the  shoals  by  hand,  extra  watchmen,  collecting  and  storing  property,  and  the 
usual  extra  expense  entailed  in  closing  down  the  work  for  the  season.  On  May  23 
the  work  of  quarrying  was  discontinued  and  the  force  disbanded. 

The  average  cost  of  quarrving  and  loading  stone  on  barges  during  the  season  of 
1903  was  83.54  cents  per  cubic  yard;  average  for  towing  to  Greenville,  62.16  cents; 
average  cost  of  unloading  from  barges  on  to  the  bank  at  Greenville,  16.4  cents,  mak- 
ing the  average  cost  of  stone  delivered  on  bank  at  Greenville  for  that  season  $1.62. 
About  14,336  cubic  yards  of  stone  were  cjuarried.  Practically  all  stone  quarried  was 
loaded  on  barges  and  the  quarry  left  m  good  condition  for  1904  work.  A  good, 
navigable  stage  of  water  was  available  in  Little  Red  River  throughout  the  season, 
except  from  January  18  to  25,  1903,  and  from  May  1  to  9,  1903,  at  which  time  the 
water  reached  a  stage  of  1  foot  on  Big  Island  shoals. 

Preparations  for  tlie  present  season's  work  were  begun  on  February  4,  1904. 
Quarters  were  cleaned  and  fitted  up,  and  quarry  force  was  organized,  and  began 
work  on  February  15.  The  cost,  so  far,  of  the  season's  quarrying  and  loading  on 
barges  at  the  quarr>%  towing  to  Greenville,  and  .unloading  on  the  Imnk  at  that  place 
is  given  below: 


Date. 


Quarried. 


1904.  Cubic  yds. 

February 2, 000 

March 6,000 

April '  2,630 

Total I  10.630 


Loaded. 


Cubic  y<U. 


1,650 
4,980 


G.&^O 


Towed. 


CiiU)icyd», 


4,361.8 


4,361.8 


Unloaded. 


Cubic  ydn. 
"  2,' 264.9' 


Cost  of 
quarrying. 


$2,184.74 
3,631.79 
2,658.05 


*if  ^vl«    9 


8.469.58 


Date. 


February 
March . . . 
April 


1904. 


Total 


9258.61 
1,032.44 

1.291.a5 


Ck)8t  of  towing. 


SI.  189. 69 
2,010.82 

3,150.01 


Cost  of  un- 
loading. 


S405. 0(> 
405.06 


Total  cost. 


«2, 184. 74 
5,080.09 
6,100.87 

13.315.70 
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The  quarry  force  was  employed  until  March  28  in  quarrying  and  piling  stone  ready 
for  shipment,  the  stage  in  Little  Re<l  River  not  being  sufficient  for  the  towboat  and 
baraes.  The  first  tow  of  five  l>arges  and  loading  barge  arrived  on  the  26th  an<i 
loading  began  on  the  28t)i. 

The  cost  of  loading  included  the  rehandling  and  banking  at  the  yard  and  the 
removal  of  all  refuse  from  the  present  season's  operations. 

Considerable  time  has  been  devote<l  to  strippmg,  cleaning  up,  and  extending  the 
limits  of  the  present  quarry,  which  now  has  an  open  working  face*  of  600  feet,  suffi- 
cient for  the  employment  oif  100  laborers,  with  an  output  of  600  cubic  yards  of  stone 
per  day. 

A  second  boiler  was  installeil  during  the  season  for  the  purpose  of  supplying  steam 
drills  on  the  lower  ledges  and  for  pumping  to  tank  on  top  of  cliff.  With  this 
additional  boiler  we  now  have  ample  power  for  the  operation  of  four  drills,  the 
number  required  to  work  the  present  qniiarry  to  its  full  capacity. 

As  the  season's  work  is  only  about  naif  completed,  the  exwnse  so  far  has  been 
considerably  above  what  the  average  of  the  entire  season  will  l>e,  as  the  cost  given 
above  includes  all  expense  of  organization,  starting  up  work,  and  towing  empty  barv:es 
to  quarry. 

The  average  cost,  so  far,  has  been:  For  quarrying  ,79.67  cents;  loading  on  l)arges  at 
quarry,  19.47  cents;  towing  to  Greenville,  72.23  cents;  unloading  on  bank  at  (ireen- 
viUe,  18.37  cents.    Total  cost  on  bank  at  Greenville,  $1,897  per  cubic  yanl. 

During  the  month  of  April  the  funds  for  operating  the<|uarrv,  towing,  and  unload- 
ing stone  at  Greenville  have  been  provided  by  the  ooard  of  5lississippi  levee  com- 
missioners, as  the  stone  is  to  be  used  in  the  Longwootl  revetment  for  the  protection 
of  the  main  levee  at  that  place. 

At  the  close  of  this  report  two  tows,  of  six  bai^ges  each,  or  4,361.8  cubic  yards,  had 
been  delivered  at  (Greenville,  and  one  tow,  of  2,204.9  cubic  yards,  unloade<lon  the  bank. 

Six  baiiges,  loaded  with  2,268.6  cubic  yards  of  stone,  are  at  the  quarry  ready  for  the 
towboat,  which  is  now  on  the  wav  there  with  a  tow  of  empty  barges.  The  steamer 
Arthur  Ilider^  the  onlv  boat  availaole,  has  l)een  used  for  this  work. 

The  cost  of  towing  in  previous  years,  as  compared  with  the  present  season,  is  given 
below: 

1893 §().<>5 

1894 6425 

1895 1.96 

1897 85v» 

1901 617 

1903 6216 

1904  (partial  season) 722:^ 

The  quarry  has  Injen  operated  under  the  direction  of  Mr.  Geo.  C.  Thomas,  superin- 
tendent. 

LEVEEH. 

During  the  month  of  May,  1903,  the  steamboats  were  emploved  to  a  greater  or  k*ss 
extent  in  levee-protection  work,  principally  at  the  Holly  brook  crevasse  and  Leland 
Neck,  in  levee-inspection  service,  and  returning  plant  to  the  fleet. 

In  April,  1904,  the  steamer  Arihttr  Ifider  was  temporarily  transferred  from  towing 
stone  to  levees  and  used  in  high- water  service  for  nine  days. 

The  highest  stage  of  water  reached  this  season  at  (ireenville  was  43.65,  which  is 
5J  feet  below  that  of  1903,  rendering  necessary  little  or  no  work  for  high-water  i>ro- 
tection  pro|)er  in  the  third  district. 

The  following  is  a  statement  of  expenditures  in  connection  with  steamboat  inspec- 
tion of  levees,  levee  surveys,  and  returning  floating  plant: 

1903. 

May.         Services  of  steamboats  at  La  Grange  and  IlollybriKjk 
crevasses  and  returning  floating  plant: 

Pav  roll $373.  ',\n 

Subsistence 118.  43 

Coal,  oil,  etc 370. 48 

?S(i2. 26 

June.        Tug  Parker  and  steamer  Arthur  HkUr  at   Holly  brook 

crevasse  and  on  insj)ection  trip:  steamer  I  Wf/^f  making 

survev  near  Mathews  Bend: 

Pav  roll 216.  17 

SuUistence 46.  02 

Coal,  oil,  etc 134.92 

3i»7.  11 
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1903. 

July.  Steamer  Arthur  Hider  in  inspection  service  and  returning 
plant  from  Hollybrook  crevasse;  steamer  Vedttte  mak- 
mg  general  levee  survev : 

Pavroll 1 $307.02 

Subsistence 140. 61 

Coal,  oil,  etc : 261.62 

$709.25 

August.    Steamer  Vedette  making  levee  survev: 

Pavroll '. 232.33 

Subsistence 94. 06 

Coal,  oil,  etc 144.59 

470. 98 

October.  Steamer  Arthur  Hider  engaged  in  inspection  trip: 

Pavroll 106.00 

Subsistence 41. 48 

Coal,  oil,  etc 87.93 

235. 41 

1904. 

April.       Steamer  Arthur  Ilider  in  general  higb- water  service: 

Payroll :^86. 16 

Subsistence 88. 20 

Coal,  oil,  etc 426. 98 

901. :« 

Total  expended 3,576..'^ 


Cost  of  repairs  to  phtnty  third  district^  improving  Mississippi  River^  May  i,  1903^  to  May 

7,  1904. 


Number  or  name. 


Steamer — 

Arthur  Hider 

Vedette 

Meter 

Tug  Parker 

Quarterboat  No.  »6 

Quarterboat  No.  88 

Quarterboat  No.  165 

Quarterboat  No.  166 

Quarterboat  No.  158 

Quarterboat  No.  159  .. . 

4  quarterboatft 

3  mattress  botitA 

Carpenter  shop  No.  78. . 
Machine  shop  No.  22*2  .. 

Store  boat  No.  138 

18  square  burjjroH 

12  sQuarc  barges  (new) 

Graoier  No.  1 

Skiffs 


Pumps 

Pile  driver  No.  49.. 
Floating  dry  dock, 

Calking  flata , 

Levees 

I*roperty 

Surveys 

Miscellaneous 

Construction 

Wages  account  — 


Cost. 


]ri,161.64 

788.62 

'256.29 

218. 72 

1,896.32 

1,916.41 

1,919.72 

967.39 

2,426.79 

1,608.83 

1,058.17 

237.95 

2,066.21 

2,025.63 

62.21 

4,090.58 

234.13 

407.04 

9.86 

137.61 

29. 26 

300.19 

51.91 

52.54 

298.10 

45. 17 

898.28 

468.91 

2, 146. 56 


Remarks 


General  repairs. 

General  rejMiirs.    (Sold  at  auction  Mar.  10.  1904.) 

Minor  repairs.    (Stjld  at  auction  Mar.  10, 1904.) 

General  repairs. 

Docked  and  thoroughly  repaired. 

Do. 

Do. 

Do. 

Do. 

Do. 
Minor  repairs. 

Do, 
Docked  and  thoroughly  repaired. 

Do. 
Minor  repairs. 
General  repairs. 

Suited  and  sprayed  with  spirittine. 
General  rejwiirs. 
Three  calked  and  repaired. 
General  repairs. 
Minor  repairs. 
General  repairs. 

Do. 
Stakes  and  high- water  spikes. 
General  repairs. 
Making  stakes,  etc. 
Making  coal  boxes,  etc. 
Making  pike  poles,  capstan  bars,  etc. 
Salary  and  subsistence  of  cooks,  waiten4,  etc. 


Total  expended ,    27, 759. 00 


The  amount  exi)ended  in  repairs,  as  shown  above,  was  $27,759. 

Sufficient  plant  for  one  revetment  party  is  now  in  fair  condition.  Keeping  this 
portion  of  the  plant  in  repair  will  be  very  much  less  expensive  for  the  present  season 
than  for  the  last. 
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The  absolutely  necessary  repairs  required  for  sufficient  plant  for  operating  a  single 
revetment  party  during  next  season  will  l)e: 

Rebuilding  hull  of  tug  Parker  and  overhauling  machinery $4, 500 

Repairs  to  hull  of  hydraulic  grader 2, 500 

Orainar}'  repairs  during  season 5, 000 

Total 12,000 

The  above  is  the  minimum  amount  that  will  be  required  under  any  possible  cir- 
■cumstances.  Should  it  be  decided  upon  to  put  a  second  revetment  party  in  the  field 
it  would  be  necessary  to  provide  an  additional  set  of  mattress  ways  and  mooring 
barees  and  repair  a  few  of^the  old  bai^f^  for  brush  and  poles. 

The  estimated  cost  of  these  repairs  is  as  follows: 

Rebuilding  one  set  of  mattress  ways $6, 000 

Fitting  and  strengthening  two  second-class  barges  for  mooring  barges 2, 400 

Repairing  six  second-class  barges  for  brush  and  poles 7, 200 

Repairing  two  second-class  ba^s  for  cable  and  fine  barges 2, 000 

Total 17,600 

Adding  repairs  absolutely  necessary  for  first  revetment  party 12, 000 

Total  estimated  cost 29,000 

The  new  steel  towboat  now  being  constructed  at  Jeffersonville  for  the  third  dis- 
trict will  probably  be  finished  by  the  middle  of  June.  The  progress  made  in  the 
construction  of  this  boat  has  been  extremely  slow,  the  contractor  claiming  that  the 
<lelay  is  due  to  the  impossibility  of  getting  material. 

The  new  boat,  with  the  12  new  bai^ges  recently  built  and  the  small  steel  inspec- 
tion and  survey  boat  UnimUf  recently  purchased,  together  with  the  additional  repairs 
to  the  old  plant  estimated  above,  will  give  the  third  district  sufficient  plant  to  operate 
two  revetment  parties  at  the  same  time  and  provide  a  boat  for  surveys  and  inspection 
service. 

The  cost  of  caring  for  plant  and  property  was  $21,867.02. 

The  average  number  of  men  enga^d  in  the  8er\'ice  of  care  and  repairs  to  plant  was 
48.  The  average  daily  cost  of  suoeistence  for  employees  engaged  m  this  work  was 
31.7  cents. 

Respectfully  submitted. 

Arthur  Hider, 
Uniied  States  Assistant  Engineer, 


Capt.  E.  AV.  Van  C.  Lucas, 

Corps  of  Engineers. 


Appendix  2  E. 

« 

KKPORT    OF     MR.    ClIAS.    LE  VASSEUR,    UNITED    STATES   ASSISTANT    ENGINEER,  ON     LEVEES, 
UPPER  «T.  FRANCIS   LEVEE   DISTRICT,    FOR  SEASON   OF   1903-4. 

Memphis,  Tenn.,  A/ay  7,  1904' 

Captain:  I  have  the  honor  to  make  the  following  report  on  the  levees  in  the 
Upper  St  Francis  levee  district  and  on  the  work  done  under  my  charge  in  this 
district  during  the  season  of  1901^-4. 

The  Upper  St.  Francis  levee  district,  which  is  on  the  right  bank  of  the  river,  at 
the  head  of  the  St.  Francis  Basin,  extends  from  the  hills  at  Comment,  Mo  ,  36  miles 
above  Cairo,  111.,  to  New  Madrid,  Mo.,  70  miles  below  Cairo,  and  is  bounded  north 
and  east  by  the  Mississippi  River,  west  and  south  by  a  prominent  ridge,  known  as 
Prairie  Riage,  w^hich  has  a  north  and  south  direction,  a  length  of  about  100  miles 
and  a  width  of  several  miles.  This  ridge  is  from  5  to  10  feet  above  the  highest 
known  floods  and  comes  to  the  river  at  New  Madrid. 

The  general  topographical  feature  of  this  district  is  that  of  the  flat  country  cut  up 
by  swamps  and  depressions  typical  to  the  Mississippi  alluvial  region.  The  area  sub- 
ject to  overflow  is  situated  l>etween  the  river  and  Prairie  Ridge,  and  is  about  700 
square  miles. 

This  land,  though  generally  low,  is  separated  into  sections  by  several  high  ridges, 
Maple,  Wolf,  Charleston,  0' Bryan,  Russ,  and  Walnut,  located  in  the  northern  part  of 
Mississippi  County,  and  which  are  above  all  except  the  highest  floods. 
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In  addition  to  the  above  area,  a  ver)r  large  part  of  the  St.  Francis  Basin  is  subject 
to  overflow  from  this  same  water,  as  it  finds  its  way  through  the  low  gap  at  the 
upper  end  of  Prairie  Ridge.  The  latter  region  is  also  subject  to  overflow  by  high 
water  getting  through  the  narrow  gap  between  Cape  Girardeau,  Mo.,  and  Commerce, 
Mo.,  but  a  small  State  levee  has  been  built  across  this  ^p. 

The  part  of  this  district  situated  above  Prairie  Ridge  is  drained  mostly  bv  St.  John 
Bayou,  which  has  ita  mouth  just  above  New  Madrid.  But  the  part  situatea  between 
the  Miflsiasippi  River  and  Prairie  Ridge,  being,  as  stated  above,  separated  into  sec- 
tions by  hisfh  ridges  (see  sketch  accompanying  this  report),  is  divided  into  one  laive 
and  several  small  watersheds,  whose  natural  drainage  is  entirely  controlled  b^  the 
location  of  these  high  lands,  thus  complicating  by  the  levee  construction  the  dramage 
problem  in  this  district. 

The  large  separated  watersheil  is  situated  south  of  the  ridges  and  drains  mostly 
southwara  by  small  depressions,  sloughs,  and  bayous  into  the  Mississippi  River 
through  James  Bayou.  This  bayou  is  the  main  natural  drain.  It  has  its  origin  in 
Big  Cypress  Swamp,  located  in  the  northern  part  of  Mississippi  County,  and 
empties  into  the  river  near  the  foot  of  Island  No.  7,  at  the  extreme  southwest  corner 
of  the  county,  after  having  formed  several  big  ponds  or  lakes,  namely,  Fourmile, 
Tenmile,  Demida,  and  Eagle  ponds,  Muskrat  and  Grassy  lakes.  These  ponds  and 
lakes  constitute  a  series  of  natural  reservoirs  for  the  drained  waters  of  nearly  the 
whole  country. 

Of  the  three  small  watersheds,  one,  including  the  territory  lying  between  the  river, 
Charleston  Ridge,  and  Big  Cypress  Swamp,  is  drained  into  the  Mississippi  through 
Fish  Lake  and  Stevenson  Bayou,  which  slopes  northward. 

Another,  includin^^  the  territory  between  the  river,  and  Russ  and  Walnut  ridges,  is 
draineil  into  the  Mississippi  through  Brewer  Lake,  which  slopes  southward  and 
einpties  into  the  river  at  tne  southern  end  of  Walnut  Ridge. 

The  third  one,  including  the  territory  between  Russ,  Walnut,  and  0' Bryan  ridges 
and  the  river,  is  drained  northward  through  Little  Cypress  Swamp  and  partly  east- 
ward through  Beckwith  Swamj). 

It  may  l)e  stated  here  that  the  local  authorities  have  organized  a  drainage  commis- 
aion,  whose  plan  is  to  utilize  the  general  natural  drainage  of  the  country,  dredging 
and  keeping  them  clear  of  accumulated  drift  and  obetnictions,  and  connecting  them 
by  a  senes  of  drainage  canals.  When  the  plans  of  this  drainage  commission  shall 
have  been  completed,  the  territorv  west  and  south  of  Charleston  Ridge  will  be 
drained  by  Ash  and  Maple  sloughs  into  St.  John  Bayou  bottom,  above  New  Madrid, 
Mo.,  through  Eagle  Lake,  and  dv  Bo  we  Ditch,  Wolf  Ditch,  and  White  Pond  into 
Four  and  Ten  mile  ponds,  through  Cross  and  James  bayous. 

The  territory  east  of  Charlet^ton  Ridge,  between  this  ridge  and  0' Bryan  Ridge,  will 
be  drained  partly  northward  into  Stevenson  Bavou  through  Fish  Lake,  and  partly 
aouthward  into  Ten  Mile  Pond  through  James  fiayou. 

The  territory  east  of  James  Bayou,  between  Russ,  Walnut,  and  O' Bryan  ridges, 
will  also  l>e  drained  into  Ten  Mile  Pond  by  a  drain  cut  through  O'Bryan  Ridge  to 
Clear  I^ke,  which  empties  into  James  Bayou  at  a  point  one-half  mile  north  of  Hen- 
aon  Station  on  the  Iron  Mountain  Railroad. 

Clear  Lake  will  l)e  relieved  of  this  surplus  drainage  water  by  a  canal  cut  from  a 
point  in  a  bend  of  Clear  Lake  I  mile  eiist  of  its  junction  with  Jamen  Bavou,  south- 
ward to  McAlvein  at  the  foot  of  McAlvein  Swamp.  This  swamp  wifl  drain  the 
country  immediately  south  of  O'Br^'an  Ridge. 

The  territory  l)etwe(»n  the  MissiHsippi  River  from  BinLs  Point  to  the  outlet  of 
Brewer  Lake,  Russ  and  Walnut  ridges,  is  and  can  possibly  be  drained  only  by 
Brewer  Lake.  This  drainage  will  he  effected  by  a  culvert  through  the  levee,  a 
description  of  which  forms  part-  of  this  report. 

The  Upper  St.  Francis  levee  district  includes  three  counties,  Scott,  Mississippi,  and 
New  Madrid.  The  land  in  these  counties  is  in  a  high  state  of  cultivation  and  the 
farms  or  plantations  are  in  a  very  advanced  and  improve<l  condition.  The  main 
crops  are  wheat,  oats,  barley,  corn,  and  hay.  The  low  places  or  swamps  are  now  in 
active  state  of  exploitation. 

Up  to  the  date  of  this  report  the  jurisdiction  of  the  Mississippi  River  Commi.s?»iou 
does  not,  as  far  as  levees  are  concerned,  go  aV)ove  Cairo.  The  legal  boundary  of  the 
district  for  the  Unite<l  States  Government  levee  work  begins  at  the  town  of  Birds 
Point,  Mo.,  opposite  Cairo,  and  extends  from  the  railroad  embankment  at  the  lower 
line  of  the  town  to  New  Madrid,  a  distancre  of  about  70  miles.  Alx>ve  Birds  Point 
levee  matters  were  exclusively  under  local  control  until  November  18,  1903,  when 
the  different  levee  organizations  j)assed,  at  a  spi»cial  meeting,  a  resolution  to  the  effect 
that  the  future  exiwnditures  oi  the  local  boards  for  levee  construction,  or  work 
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relateti  to  levees  in  general,  would  be  made  under  the  direction  of  the  United  States 
engineer  officer  in  charge  of  the  first  and  second  districts,  Mississippi  River 
improvement. 

The  levee  work  in  this  district  commenced  as  early  as  1854,  when  the  county  court 
ordered  a  sale  of  swamp  lands,  and  about  $250,000  were  expended  in  levee  construc- 
tion up  to  the  high  water  of  1858.  In  1892  the  levee  district  No.  1  was  organized, 
and  up  to  May  1,  1903,  a  levee  had  been  built  under  this  board  from  Commerce  to 
the  Iron  Mountain  Railroad,  a  mile  above  Russ  Point.  South  of  this  town  a  levee 
was  started  in  1896,  but  owing  to  some  legal  complications  the  board  was  compelle<i 
to  stop  work.  A  private  levee,  or,  more  properly  speaking,  a  levee  constructed  by 
the  landowners,  was  erected  back  of  Wolf  Lake  and  along  the  bank  of  the  chute. 
This  levee  has  a  length  of  about  7i  miles  and  terminates  at  a  point  nearly  opposite 
the  foot  of  AVolf  Island. 

Since  the  beginning  of  levee  construction  in  this  district  the  following  amounts 
were  expended  on  levee  work  up  to  May  1, 1903,  by  the  different  local  organizations 
and  by  private  subscriptions  of  landowners: 

1854  to  1858,  from  Commerce  to  Charleston $250,000 

1882  to  1903,  71  miles  back  Wolf  Island 20,000 

1892  to  1894,  from  Charleston  to  Birds  Point 85,000 

1896,  south  of  Birds  Point 7,000 

Repairs  to  levee,  high  water  expense,  right  of  way,  etc 10, 000 

Total  expended 372,000 

As  stated  above,  the  Mississippi  County  levee  district  No.  1  was  organized  in  1892, 
but  on  account  of  some  legal  irregularities  had  to  be  reorganized  in  IflSo.  This  organ- 
ization is  now  in  good  shape  financially  and  able  to  do  some  levee  work  every  year. 

The  revenues  are  derived  from,  first,  a  tax  of  7  mills  on  the  dollar,  second,  a  tax 
of  $1.50  per  acre  on  the  benefits  to  land  protected  by  levee,  and,  third,  by  a  supple- 
mentary tax  of  10  mills  on  the  dollar. 

By  a  law  of  the  State  of  Missouri  the  district  board  is  authorized  to  issue  $100,000 
worth  of  bonds,  which  are  guaranteed  by  a  special  tax  of  $1.50  per  acre  to  be  levied 
on  the  benefits  that  will  be  received  by  the  lands  from  the  levee  construction,  these 
benefits  to  be  fixed  by  the  county  board  of  equalization. 

In  addition  to  these,  an  ad  valorem  tax  on  all  land  in  the  district  is  raised  for 
incidental  purposes. 

This  district  has  also  available  for  the  coming  fiscal  year  a  sum  of  $20,000,  which 
has  been  appropriated  by  the  Missouri  general  assembly,  during  its  last  session,  to  aid 
toward  the  completion  of  the  levees  in  Mississippi  County. 

The  sentiment  of  the  people  in  this  district  is  entirely  m  favor  of  levees,  and,  out- 
side of  the  regular  resources  of  the  Board,  the  United  States  and  State  appropriations, 
many  private  subscriptions  have  been  made  to  build  and  repair  the  levees,  or  to  be 
applied  to  different  kind  of  works  which  were  urgent  and  necessary  for  the  benefit 
oi  the  existing  embankment. 

From  Birds  Point  southward,  in  the  part  of  the  district  under  the  jurisdiction  of 
the  Mississippi  River  Commission,  work  by  the  United  States  was  begun  in  1899. 
No  work  was  done  between  April  30,  1901,  and  May  1,  1903,  by  the  United  States. 
This  was  owing  to  the  failure  of  Congress  to  pass  a  river  and  harbor  bill  for  the 
year  1901-2,  and  to  the  fact  that  no  funds  were  allotted  by  the  Mississippi  River 
Commission  during  the  fiscal  year  1902-3. 

The  levee  built  oy  the  United  States  and  the  local  levee  board  up  to  May  1,  1903, 
was  extended  for  a  distance  of  5  miles  and  2,000  feet  below  the  initial  pomt  of  the 
district,  situated  as  described  above  at  the  lower  limit  of  the  town  of  Birds  Point. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3,  1903,  the 
Mississippi  River  Commission  allotted  $20,000  for  levee  work  in  this  district. 

The  levee  work  done  by  the  United  States  between  May  1,  1903,  and  April  30, 
1904,  was  all  new  work,  from  stations  5/20  to  6/0  (6  R.)  and  consisted  of  83,325.5 
cubic  yards  of  embankment  and  banquette,  525.3  cubic  yards  of  topping,  5,978.2  cubic 
yards  of  excavations,  and  171  cubic  yards  of  road  crossings,  a  total  of  90,000  cubic 
yards,  at  the  contract  price  of  19.5  cents  per  cubic  yard. 

This  work  was  constructed  to  the  Mississippi  River  Commission  standard  grade  and 
cross  section. 

Including  office  and  engineering  expenses  the  actual  cost  of  the  above-named  work 
was  22.20  cents  per  cubic  yard. 

In  addition  to  the  above  work  bv  the  United  States,  the  local  board  since  May  1, 
1903,  constructed  a  levee  2,200  feet  in  length,  from  the  south  end  of  the  existing  levee 
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from  Charleston  to  Bird  Point,  toward  the  north  end  of  the  United  States  levee 
below  town;  also,  in  conjunction  with  the  Government,  erected  about  five  stations 
of  the  levee  from  5/20  to  6/0.    The  local  board  work  is  shown  in  the  following  table: 


Location. 

Miles 
below 
Cairo. 

Yardage. 

Price  per 
cubic  yard. 

Remarks. 

Bird  Point,  Mo 

0 
6 

Cubicyards. 
49,879.0 
6, 103. 5 

Cents. 
16.0 
19.5 

Completed,  new  work. 
Not  completed. 

6/20  to  6/0 

Total 

54,982.5 

This  local  board  work  was  constructed  under  United  States  specifications  and  the 
superintendence  of  United  States  inspector. 

The  cost  of  this  work  was  $8,975.80. 

During  the  period  from  May  1,  1903,  to  April  30,  1904,  earth  wan  added  to  the 

levee  in  the  part  of  this  district  under  the  Mississippi  River  Commission  jurisdiction, 

as  follows: 

Cubic  yards. 

By  the  United  States 90,000.0 

By  the  local  levee  board 5, 103. 5 

Total 95,103.5 

None  of  the  existing  levee  was  lost  or  abandoned  during  this  season  on  account  of 
caving  banks  or  from  other  causes. 

The  following  is  a  summary  of  the  earth  in  the  levees  of  this  district  from  the  lower 
limit  of  Birds  Point  south: 

Cubic  yards. 

Put  up  by  the  United  States  and  in  place  April  30,  1903 287, 198 

Added  from  May  1,  1903,  to  April  30,  1904 90,000 

Total  by  the  United  States 377,198 

Put  up  bv  the  levee  board  and  in  place  April  30,  1903 98,700 

Put  up  by  landowners  back  of  Wolf  Island  and  in  place  April  30,  1903 180,000 

Added  from  May  1,  1903,  to  April  30,  1904 5,104 

Total 283,804 

Levee  in  place  April  30,  1904: 

Erected  by  the  United  States 377,198 

Erected  by  local  authorities  and  others 283,804 

Total  in  place 661,002 

The  extension  of  the  levee  southward  durine  the  fiscal  year  cut  off  the  drainage  of 
one  of  the  small  independent  basins  situatea  between  the  Mississippi  River  from 
Birds  Point  to  the  outlet  of  Brewer  Lake,  Russ  and  Walnut  ridges,  which,  as  stated 
above,  can  be  drained  only  through  Brewer  I^ke. 

The  local  authorities  decide<l  to  construct  at  the  foot  of  Brewer  Lake  a  culvert 
through  the  levee  to  drain  this  watershed. 

Preliminary  examinations,  projects,  plans,  and  specifications  for  such  structure 
were  made  in  this  oflice  under  your  direction. 

The  area  of  Brewer  Lake  watershed  is  about  12  square  miles,  8,000  acres.  About 
two-thirds  of  this  territory  is  under  cultivation,  and  from  the  data  collected  and  ana- 
lyzed in  my  report  dated  January  8, 1903,  Brewer  Lake,  used  as  a  reservoir,  was  called 
upon  to  store  110,000,000  cubic  feet  of  rain  water. 

Brewer  Lake  has  a  length  of  about  7\  miles;  its  average  section  available  for  stor- 
age is  2,850  square  feet,  and  its  storage  capacitv  about  104,000,000  cubic  feet.  The 
lake  was  thus  found  insufficient  to  take  care  of  the  drainage  water  from  the  whole 
watershed  during  the  maximum  duration  of  the  high-water  period. 

The  culvert  was  to  be  designed  so  as  to  discharge  the  accumulated  maximum 
drainage  water  in  about  fifteen  days,  with  a  flow  of  water  through  it  of  not  over  10 
feet  per  second,  which  represents  a  discharge  of  85.61  cubic  feet  per  second. 
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Plans  of  different  forms  and  modes  of  construction  were  submitted  by  this  office 
to  the  Mississippi  River  Commission.  The  plans  for  a  steel-concrete  culvert  were 
adopted  September,  1903,  and  work  on  this  structure  was  begun  by  the  levee  board 
December  15,  1903. 

This  culvert,  of  which  ]ilans  and  detail  drawings  are  herewith  transmitted,  is  a 
conduit  120  feet  long,  having  two  chambers  36  inches  in  diameter.  The  inlet  and 
outlet  of  this  conduit  are  provided  with  retaining  and  win^  walls.  The  outlet  has  a 
concrete  floor  apron  and  the  spillway  is  to  be  revetted  with  riprap  to  prevent  scour- 
ing. Corrugated  steel  bars  three-fourths  and  one-half  inch  square  are  used  as  forms 
and  reenforcement  for  the  conduit,  which  is  entirely  of  concrete  in  the  proportion  1, 
2,  and  6,  Portland  cement,  sand,  and  gravel.  The  chambers  are  revetted  with  a  one- 
half  inch  cement  wearing  coat,  which  is  built  simultaneously  with  the  concrete  fill- 
ing. This  wearing  coat  is  in  the  proportion  of  1  and  2.  The  retaining  and  wing 
walls  are  of  concrete  of  the  same  proportions  as  for  the  conduit,  reenlorced  with 
three-fourths  and  one-half  inch  corrugated  steel  bars  placed  as  indicated  on  drawings. 

This  structure  rests  on  cap  pieces  of  cypress  8  inches  square,  driftbolted  to  piling 
10  inches  in  diameter,  having  a  penetration  of  16  feet  and  placed  5  feet  apart  Every 
10  feet  along  the  conduit  concrete  rings  1  foot  wide  are  projecting  6  inches  from  the 
surface  of  the  main  structure.  The  whole  mass  is  bedded  and  inclosed  in  puddled 
clav  to  prevent  any  percolation  of  water  along  the  conduit.  The  retaining  and  wing 
walls  are  backed  up  also  with  puddled  clay. 

For  the  closure  of  the  conduit,  flap  valves  are  adopted.  These  are  hinged  to  cast- 
iron  pipes  one-half  inch  thick,  36  inches  in  diameter,  projecting  4  feet  from  the  face 
of  the  wall  and  encased  6  feet  in  the  concrete  masonry  of  the  conduit. 

The  natural  ground  through  which  the  culvert  is  built  has  a  laver  of  fine  sand 
about  3  feet  thick,  beginning  1  foot  above  the  top  of  the  piling.  This  necessitated, 
to  prevent  the  free  percolation  of  the  water  through  this  stratum  of  sand  under  the 
levee  at  the  culvert  site,  the  construction  of  a  wall  or  core  of  puddled  clay  and  spalls 
extending  100  feet  each  way  from  the  axis  of  the  culvert,  just  back  of  both  retaining 
walls. 

The  elevation  of  the  inlet  ditch  is  306.3  feet,  Memphis  datum,  3  feet  above  that  of 
the  low-water  surface  in  this  lake,  and  elevation  of  the  spillway,  303.5  feet. 

The  levee  over  the  culvert  is  to  be  built  with  a  banquette  oetween  the  retaining 
walls  and  will  be  of  the  Mississippi  River  Commission  standard  grade  and  cross 
section. 

The  levee  line  crosses  the  natural  outlet  of  Brewer  Lake  500  feet  above  the  culvert. 
The  embankment  across  this  outlet  has  a  fill  of  32  feet  and  is  built  to  standard  section 
and  height  with  a  banquette,  8  feet  below  its  crown,  of  adopted  dimensions. 

The  construction  of  the  culvert  at  the  time  of  this  report  is  not  entirely  completed. 
The  river-side  retaining  and  wing  wall  is  yet  to  be  finished.  This  work  was  begun 
December  15,  1903,  and  had  to  be  suspended  during  nearly  the  whole  winter  on 
account  of  bad  and  freezing  weather.  At  the  end  of  March,  the  work  had  just  been 
resumed  when  it  ha<l  to  be  stopped  again  on  account  of  high  water. 

It  is  estimated  that  the  cost  of  the  culvert  proper  will  not  exceed  $7,500. 

In  addition  to  this  culvert  asa  main  drain,  the  drainageof  the  Brewer  Lake  watershed 
will  require  several  lateral  ditches  to  }>e  dug  on  the  east  side  of  the  lake  to  facilitate 
the  complete  drainage  of  the  territory  occupied  by  White  Pond.  These  ditches  are 
now  very  important  for  the  land  east  of  the  lake,  and  ought  to  be  excavated  as  soon 
as  practicable^  the  extension  of  the  levee  during  this  fiscal  year  having  cut  off  the 
small  depressions  through  which  part  of  the  drainage  of  this  territor)r  was  finding 
its  way  to  the  river.  For  this  reason  the  backwater  accumulated  during  the  April 
flood  will  remain  longer  than  after  previous  floods  on  the  land  east  of  Brewer  Lake, 
and  might  l>e  the  cause  of  complaints  from  the  landowners  of  this  section  of  the 
dintrict,  wlio  certainly  will  not  understand  the  real  cause  of  the  retarded  drainage 
of  the  backwater. 

The  lateral  canals  or  drains  will  also  l)e  a  benefit  to  the  general  drainage  of  the 
Brewer  Lake  basin,  as  they  will  increase  the  storage  capacity,  acting  as  lateral 
res*ervoirs. 

The  work  done  by  the  Unite<l  State?  from  stations  5/20  to  6/0,  also  the  levee  boanl 
embankment  work  over  the  culvert,  was  under  contract  with  the  Shutt  Improvement 
Company. 

These  contractors  have  prosecuted  their  contract  in  a  very  unsatisfactory  manner. 
Tlie  contract  was  lot  in  March,  1903,  and,  notwithstanding  the  late  high  stage  of  the 
water,  the  Shutt  Improvement  Company  could  have  begun  operations  at  the  end  of 
June  or  early  in  July.  Thev  only  started  on  the  work  in  the  middle  of  October,  and 
the  labor  force  has  been  since  entirely  insuflicient.    Pxuctioilly  since  the  end  of 


MISSISSIPPI   RIVER   COMMISSION.  197 

February  the  contractors  had  no  force  whatever  on  the  work,  and  now  for  the  last 
month  not  even  a  representative  ot  the  company,  not  to  speak  of  any  outfit,  is  on 
the  ground. 

On  March  28,  when  the  gauge  at  Cairo  was  43  teet,  preparations  were  made  for  the 
protection  of  the  levees  in  the  district  during  the  commg  flood. 

The  high-water  protection  work  was  in  charge  of  United  State?  inspector  George 
de  Beughem,  but  all  expenses  were  borne  by  the  levee  board. 

The  maximum  reach  by  the  spring  flood  was  49.2  feet  on  the  Cairo  gauge,  and  the 
water  stood  against  the  levees  an  average  of  1  foot  below  the  1903  high  water. 

A  protection  levee  200  feet  in  length  was  constructed  in  front  of  the  culvert  to 
prevent  the  flow  of  water  over  the  unfinished  work.  This  levee  contains  about  800 
cubic  yards  and  acted  successfully;  but  as  the  river  was  rising  the  seep  water  behind 
this  embankment  came  up  into  the  unfinished  part  of  the  culvert,  and  to  protect  it 
from  any  damage  the  ground  between  the  protection  levee  and  the  inlet  retaining 
wall  was  flooded,  thus  forming  a  pond  of  dead  water.  This  has  proved  to  be  a  gooa 
measure,  as,  when  the  water  subsided,  the  culvert  was  found  not  to  have  suffers  in 
any  manner  from  the  flood. 

Several  places  along  the  levee  had  to  be  protected  with  sacks,  and  at  the  end  of 
the  new  levee  a  spur  made  of  sacks  and  brush  successfully  prevented  any  loss  of 
embankment. 

The  cost  of  the  high-water  protection  work  was,  including  the  protection  levee  in 
front  of  the  culvert  and  the  work  done  on  the  levee  at  Binls  Pomt,  built  this  year 
by  the  levee  district,  $450.  This  sum  was  paid  by  the  local  board  and  the  United 
States  furnished  only  5,000  sacks. 

A  profile  showing  the  high- water  elevation  and  the  exact  location  where  work  has 
been  done  on  the  levee  during  this  flood  is  transmitted  with  this  report. 

It  is  estimated  that  the  acreage  covered  by  the  last  overflow  in  this  district  is  nearly 
equal  to  that  covered  by  the  1903  flood — that  is,  from  160,000  to  170,000  acres. 

The  work  in  the  Upper  St.  Francis  levee  district  proposed  to  be  done  next  fiscal 
year  is  as  follows: 

From  stations  6/0  to  6/19,  40,000  cubic  vards  of  new  work,  in  continuation  of  the 
levee  from  Birds  Point  to  Brewer  I^ake.  This  work  will  •be  done  under  the  super- 
vision of  this  office,  but  will  be  paid  by  the  levee  board. 

From  stations  10/35  to  15/38,  120,000  cubic  yards  of  new  work,  from  0' Bryan's 
Ridge  to  Crosno.     This  work  will  be  done  by  the  United  States. 

From  stations  15/38  to  18/44,  83,000  cubic  vards  of  new  work,  from  Crosno  to  the 
north  end  of  the  existing  State  levee  back  of  Wolf  Island.  This  work  will  be  done 
under  the  supervision  of  this  office,  but  will  Ixj  paid  for  from  funds  raised  by  the  land- 
owners of  the  adja(?ent  territory. 

In  addition  to  this  it  is  more  than  probable  that  from  ten  to  fifteen  thousand  dol- 
lars* worth  of  levee  work  will  be  done  during  the  coming  season  by  the  levee  board, 
under  United  States  supervision,  extending  southward  the  State  levee  from  its  south 
end  opposite  the  foot  or  Wolf  Island. 

After  this  work  shall  have  been  constructed,  a  total  of  4,558,050  cubic  yards  addi- 
tional will  be  required  to  complete  the  levees  in  this  district,  the  cost  of  which  is 
estimated  at  $592,600. 

Before  closing  this  report  I  will  state  that  in  this  district  the  United  States  law  for 
the  protection  and  preservation  of  work  built  by  the  United  States  is  well  observed 
by  the  people.  As  soon  as  copies  of  the  law,  in  accordance  with  your  instructions, 
were  posteo  along  the  levee  line,  all  trespassing  on  the  embankment  ceaseil  and  all 
fences  and  other  obstnictions  were  removed  from  the  levees.  Several  buildings  are 
yet  located  on  the  right  of  way,  but  the  local  board  is  jiroceeding  to  obtain  legal 
rights  to  order  their  removal. 

The  following  inclosures  accompany  this  report  and  form  part  of  it: 

Map  showing  the  drainage  of  Mississippi  County,  Mo. 

Plans  and  drawings  of  Brewer  Lake  culvert. 

Map  and  profile  of  this  fiscal  year's  levee  work. 

Profile  of  high-water  elevation  and  high-water  protection  work. 

Profile  of  the  work  proposed  to  be  done  during  next  fiscal  year. 

Respectfully  submitted. 

Chas.  Le  Vassei'r, 

A,^sif(f(i)if  Knrj'mecr. 

Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 
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Appendix  2  F. 

BEPORT  OF  MR.    CHAS.  LE  VASSEIR,  ASSISTANT   ENGINEER   ON  LEVEES  IN   REELFOOT    LEVEE 

DISTRICT   Dl'RING   THE   SEASON   OF   1903-4. 

Memphis,  Tenn.,  May  7,  1904. 

Captain:  I  have  the  honor  to  make  the  following  report  on  the  levees  in  the  Reel- 
foot  district,  and  on  the  work  done  under  my  charge,  during  the  season  of  1903-4. 

The  Reelfoot  levee  district,  which  is  on  the  left  bank  of  the  river,  lies  at  the  head 
of  the  Reelfoot  Basin.  This  basin  is  bounded  on  the  north  and  east  by  the  line  of 
bluffs  extending  from  Columbus,  Ky.,  to  Memphis,  Tenn.,  on  the  west  by  the  Missis- 
sippi River,  ana  on  the  south  by  the  Obion  River,  which  empties  into  the  Mississippi 
at  a  point  some  100  feet  below  Hickman,  Ky.  Its  average  width  is  12  miles.  In 
this  basin  is  situated  a  part  of  Prairie  Ridge,  which  has  its  origin  in  the  Upper  St. 
Francis  district  on  the  right  of  the  river  and  which  has  been  cut  through  oy  the 
river  at  New  Madrid,  Mo.  (70-R).  This  Prairie  Ridge  is,  in  this  ba^^in,  about  20 
miles  long,  forms  the  river  bank  for  many  miles,  and,  by  its  location  between  Reel- 
foot  Lake  and  the  river  and  its  elevation  well  above  the  highest  flood,  acts  as  a 
natural  levee.  This  natural  topographical  feature,  with  the  construction  of  the  levees 
in  the  Reelfoot  levee  district,  will  practically  protect  the  greater  part  of  the  basin. 

This  levee  district  was  created  by  a  resolution  of  the  Mississippi  River  Commission 
passed  at  is  sei^ion  of  November,  1900.  It  extends  from  the  bluff  at  the  city  of 
Hickman,  Ky.,  to  the  highland  near  Slough  Landing,  Tennessee,  a  distance  by  river 
of  24  miles.    The  length  of  the  levee,  when  completed,  will  be  about  21  miles. 

The  area  that  will  be  protected  by  this  levee  includes  the  entire  bottoms  of  Reel- 
foot  Lake  and  contains  about  310  square  miles. 

Two  local  boards  are  in  this  district — one  for  the  territory  situated  in  Kentucky, 
known  as  the  Fulton  County  levee  board;  the  other  for  the  territory  situated  in 
Tennessee,  known  as  the  Lake  County  levee  board.  About  16  miles' of  the  levee 
line  are  located  in  Fulton  County,  Ky.,  and  the  remaining  5  in  Lake  County,  Tenn. 

It  is  estimated  that  about  175,000  acres  of  overflowed  lands  will  be  reclaimed  bv 
the  building  of  the  levees  i^  this  district.  Only  about  25,000  acres,  or  one-seventh 
of  the  entire  acreage,  are  in  Kentucky,  the  remainder  being  in  Lake,  Obion,  and 
Dyer  counties,  Tenn. 

In  1901  the  citizens  of  Fulton  County,  Ky.,  organized  a  provisional  board  of  levee 
commissioners.  In  1903  this  organization  was  legally  recognized  by  the  Kentucky 
legislature. 

By  the  terms  of  the  constitution  of  the  State  of  Kentucky  the  Fulton  County  levee 
board  is  permitted  to  vote  and  collect  each  year  a  tax  of  not  exceeding  50  cents  on 
the  $100  worth  of  property  in  the  territory  to  be  reclaimed  for  all  purposes.  In  view 
of  the  fact  that  only  about  25,000  acres  of,  at  present,  low-priced  lands  could  be 
taxed,  the  Fuhon  County  levee  board  can  not  realize  more  than  $50p  per  year  from 
taxation.  Hence  this  board  decided  it  best  to  depend  upon  voluntary  donations  for 
the  present,  or  until,  from  the  enhanced  value  of  the  overflowed  lands,  a  larger  sum 
could  be  realized  from  taxation. 

In  this  way  the  board  has  secured  voluntary  donations  from  the  landowners  in  the 
county  sufficient  to  acquire  the  entire  ri^ht  of  way  for  the  16  miles  of  levee  in  Ken- 
tucky, to  pay  the  damage  to  cto\)q  occasioned  by  the  building  of  the  levee,  to  build 
about  2  miles  of  embankment,  and  to  repair  the  United  States  Government  levee 
materially  damaged  by  the  1903  flood. 

During  the  fiscal  year  the  board  expended  the  sum  of  $14,835.55  on  levee  work, 
which  will  be  de8cril)ed  l)elow,  and  expect  to  raise  from  five  to  eight  thousand  dol- 
lars for  work  to  be  done  during  next  season. 

All  the  work  done  by  the  Fulton  Countv  levee  board  is  done  under  the  supervision 
of  this  ofliice  and  in  accordance  with  the  I'nited  States  specifications. 

The  Lake  County  levee  board  was  organized  during  the  becinning  of  the  fiscal  year 
1900-1901.  The  jurisdiction  of  this  board  extends  from  the  Kentucky-Tennessee 
State  line  to  Slough  Landing.  This  board  has  no  annual  income.  The  funds  used 
in  the  building  of  the  4J  miles  of  levee  by  this  organization  during  last  fiscal  year 
were  derived  from  the  sale  of  $100,000  6  per  cent  10-50  year  bonds.  Of  these  funds 
there  remains  $17,000  now  in  the  hands  of  the  board,  which  will  be  expended  on 
levee  work  as  here  l)elow  described. 

There  is  no  levee  tax  in  this  county  except  to  pay  interest  on  the  bonds  above 
mentioned,  and  when  the  board  will  have  expended  the  $17,000  left  there  will  be  no 
revenue  to  l>e  applied  to  levee  construction  or  maintenance,  not  to  speak  of  high- 
water  protection  work. 

In  the  Reelfoot  district  levee  constmction  work  by  the  United  States  was  begun 
during  the  fliscal  year  1902-3  and  was  extended  for  a  distance  of  2  miles  1,000  feet 
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below  the  initial  point  of  the  district,  situated,  as  described  above,  at  the  foot  of  the 
bluff  at  the  town  of  Hickman,  K}r. 

From  the  sundry  civil  appropriation  act  of  March  3,  1903,  the  Mississippi  River 
Commission  allotted  $20,000  for  levee  work  in  the  district. 

The  levee  work  done  by  the  United  States  between  May  1,  1903,  and  April  30, 
1904,  was  all  new  work  from  stations  4/0  to  5/33  (39  L.),  and  consisted  of  895,682 
cubic  yards  of  embankment  and  banquette,  1,587.3  cubic  yards  topping,  21,711.1 
cubic  yards  of  excavations,  782.8  cubic  yards  of  road  gap,  making  a  total  of  levee 
work  done  of  113,749.4  cubic  yards,  at  an  average  contract  price  of  14.45  cents  per 
cubic  yard. 

All  the  above  levee  work  was  constructed  to  an  elevation  about  2  feet  below  the 
established  Mississippi  River  Commission  levee  grade,  with  a  topping  1  foot  below 
this  established  grade. 

Including  office  and  engineering  expenses  and  contingencies  the  actual  cost  of  the 
above-named  work  was  15.57  cents  per  cubic  yard. 

In  addition  to  the  above  work  by  the  United  States,  the  Fulton  County  levee  board, 
since  May  1, 1903,  repaired  the  2  miles  of  levee  built  by  the  Government  in  1902-3 
and  constructed  about  2  miles  of  new  levee.  Tl\e  work  done  by  this  board  is  as  fol- 
lows: Stations  O  to  2/7  (37  L.),  4,060  cubic  yards  of  repair  work;  stations  2/7  to  4/0 
(38  L. ),  101,000  cubic  yards  of  new  work,  a  total  of  105,060  cubic  yards. 

This  local  board  work  was  constructed  under  United  States  specifications  and 
under  the  superintendence  of  the  United  States  inspector. 

The  cost  of  this  work  was  $14,835.55. 

The  new  work,  from  stations  2/7  to  4/0,  was  built  to  an  elevation  2  feet  below  the 
established  Mississippi  River  Commission  grade,  with  a  topping  to  1  foot  below  this 
established  grade. 

In  the  Lake  County  levee  district  during  the  period  from  May  1,  1903,  to  April 
30,  1904,  no  work  was  done. 

From  May  1,  1903,  to  April  30,  1904,  earth  was  added  to  the  levee  in  the  Reelfoot 

levee  district  as  follows: 

Cubic  yards. 

By  the  United  States 113,749 

By  the  Fulton  County  levee  board 105,060 

Total 218,809 

During  the  April  flood,  as  will  be  reported  below,  about  2,300  cubic  yards  of  the 
work  done  this  tisc^al  year  by  the  United  States  was  lost  at  the  end  of  the  levee,  sta- 
tion 5/31,  and  about  600  linear  feet  of  the  levee  built  by  the  Lake  County  levee  board 
in  1902-3  were  washed  away  at  the  north  end,  representing  a  loss  of  about  10,000 
cubic  yards. 

None  of  the  existing  levee  was  lost  or  abandoned  during  this  season  on  account  of 

caving  banks  or  from  other  causes  than  that  just  mentioned.    The  following  is  a 

summary  of  the  material  in  the  levees  of  this  district: 

Cubic  yards. 

Put  up  by  the  United  States  and  in  place  April  30,  1903 141, 912 

Added  from  May  1,  1903,  to  April  30,  1904..^. 113,749 

Total 255,661 

Less  amount  lost  during  the  1904  flood 2, 300 

Total  in  place  built  by  the  United  Stat^ 253,361 

Put  up  by  the  Lake  County  board  and  in  place  April  30,  1903 440,  710 

Added  from  May  1, 1903,  to  April  30, 1904,  by  the  Fulton  County  levee  board. .  105, 060 

Total 545,770 

Less  amount  lost  during  the  1904  flood 10, 000 

Total  in  place  built  by  the  local  boards 535,  770 

Levees  in  place  April  30,  1904: 

Erected  by  the  United  States 253,361 

Erected  by  the  local  boards 535,770 

Total  in  place 789,131 

The  levee  work  done  by  the  United  States  from  4/0  to  5/33  was  done  under  contract 
with  M.  J.  Roach.    This  work  was  prosecuted  with  diligence  and  completed  on  Sep- 
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tember  12,  1903,  in  a  satisfactory  manner  with  the  exception  of  the  last  stations, 
which,  on  final  inspection,  were  found  slack  in  cross  section  and  put  up  with  lees 
care  than  the  balance  of  the  contract.  A  certain  quantity  was  deducted  for  the  slack 
in  cross  section,  and  the  dressing  of  these  stations  was  aone  over  by  the  local  levee 
board  contractor  for  M.  J.  Roach. 

The  levee  work  done  under  the  Fulton  County  board  was  constructed  by  Outzen  A 
Co.,  and  has  been  put  up  to  the  entire  satisfaction  of  the  Government. 

When  the  embankment  work  done  by  the  United  States  from  4/0  to  5/33  was  com- 
pleted, it  was  decided  to  protect  the  end  of  the  levee  at  station  5/33  with  a  revetment 
to  prevent  damage  to  it  from  erosion  action  of  the  overflow  water. 

This  protection  work  consisted  in  a  barricade  made  of  logs,  brush,  and  sacks  filled 
with  earth.  A  plan  of  this  work  accompanies  this  report.  The  cost  of  the  barricade 
was  $375. 

The  levee  work  in  this  district  was  done  during  the  past  season  under  the  direct 
supervision  of  United  States  Inspector  Fred  Wigstrand. 

On  March  26,  1904,  when  it  became  apparent  that  the  river  would  reach  a  high 
sta^e,  preparations  were  begun  for  the  protection  of  the  levee  against  the  flood. 
United  suites  Inspector  P.  M.  Lohman  was  sent  in  charge  of  the  high- water  work, 
but  was  relieved  a  few  days  later  by  Mr.  W.  A.  McTighe. 

The  maximum  elevation  reached  by  the  spring  floc^  was,  along  the  levees  in  this 
district,  about  0.7  below  that  of  1903  flood. 

The  barricade  protecting  the  end  of  the  levee  acted  well  and  has  not  been  under- 
mined by  the  flood  water;  but  200  feet  above  it,  on  the  land  side  of  the  levee,  a  pile  of 
logs  and  driftwood  was  situated  about  25  feet  from  the  foot  of  the  slope,  the  current 
of  the  backwater  flowing  along  the  levee,  when,  encountering  this  obstruction,  it  was 
deflected  against  the  embankment  and  succeeded,  notwithstanding  the  construction  of 
dikes,  sack  cribs,  and  revetment,  in  breaching  it.  It  was  thought  for  several  days 
that  the  high-water  protection  work  at  this  locality  had  been  efficient  to  prevent  a 
break,  but  on  April  5,  when  the  river  had  attained  its  maximum,  the  levee,  where 
previously  breached,  caved  in  to  a  width  of  about  70  feet.  The  ends  of  the  crevasse 
were  immediately  revetted  with  sacks,  and  further  enlargement  of  the  gap  was  success- 
fully stopped.  This  gap  had  attained  a  width  of  about  150  feet,  but  no  hole  was 
created  by  the  crevasse.  It  is  believed  that  the  cave  of  the  embankment  was  due  to 
faulty  construction  at  this  place,  as  when  it  occurred  stumps  and  logs  were  observed 
to  have  been  left  under  the  levee  embankment. 

Several  small  seeps  along  the  levee  were  revetted  with  sacks  and  brush,  but  did 
not  cause  apprehension  at  any  time. 

In  Lake  County  the  current  of  the  flood  water  undermined  and  washed  away 
about  600  feet  of  embankment  at  the  north  end  of  the  levee  built  by  this  board  in 
1902-3.  The  local  board  of  this  county  assumed  charge  of  the  hi^h-water  protection 
work,  and  at  the  time  of  this  report  the  exact  cost  of  the  work  could  not  be  ascertained. 

The  cost  of  the  high -water  work  on  the  Fulton  County  front  was  $597.20,  paid  by  the 
United  States  and  $110. 50  paid  by  the  board.    The  Government  furnished  3,000  sacks. 

A  profile  showing  the  high-water  elevation  and  the  exact  location  where  work  has 
been  done  on  the  levee  during  this  flood  is  transmitted  with  this  report. 

This  district  during  the  flood  did  not  receive  much  protection  from  the  existing 
levees.  The  water  coming  through  the  10-mile  gap  between  the  two  ends  of  the 
levee  overflowed  alx)ut  the  same  area  as  in  1903  (about  300  square  miles).  The  only 
benefit  was  received  by  the  land  in  the  upper  end  of  Fulton  County.  The  back- 
water reaching  only  to  station  4, 40  on  the  levee,  the  land  above  this  point  could  be 
cultivated  during  the  flooii. 

The  proposed  work  in  the  Reelfoot  levee  district  to  be  done  next  fiscal  year  is  as 
follows: 

From  5/33  to  7/0  and  from  8/0  to  8/45, 120,000  cubic  yards  of  new  work,  in  continu- 
ation of  the  work  done  thin  fiscal  year,  will  be  done  by  the  United  States. 

The  Fulton  County  l)oard  -expect  to  do,  from  7/0  to  8/0,  42,000  cubic  yards  of  new 
work  under  the  oflSce  suj^ervinion  of  this  office. 

The  Lake  County  lx)ard  will  repair  the  damage  done  to  their  levee  by  the  floo<l 
and  extend  the  levee  northward  to  the  State  line.  This  l)oanl  assumes  all  super- 
\nsion  of  their  work,  which  is  done  entirely  independent  of  this  office. 

When  this  work  shall  have  l)een  constructed,  a  totiil  of  1,1300,000  cubic  yards  will 
vet  be  required  to  complete  the  levee  in  this  district.  This  amount  will  cost  prob- 
ablv  $195,000. 

Yhe  United  States  law  for  the  protection  ancPpreservation  of  the  levees  is  well 
observeti  in  the  Fulton  County  district,  where,  immediately  after  copies  of  said  law 
were  given  to  the  local  authorities  ami  posted  along  the  levee,  the  local  boanl  pro- 
ceeded in  the  removal  of  fences  and  other  obstructions. 

It  is  not  the  same  in  Lake  County,  where  trespassing  on  the  embankment  is 
reported  to  be  a  usual  occurrence. 
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The  following  inclosures  accompany  this  report  and  form  part  of  it: 
Map  showing  the  location  of  the  levees  in  tne  Reelfoot  district. 
Plan  of  the  barricade  erected  at  station  5/33. 
Profile  of  high-water  elevation  and  high-water  protection  work. 
Profile  of  the  work  proposed  to  be  done  during  next  fiscal  year. 
Respectfully  submitted. 

Chab.  Lk  Vasseur, 

Assistant  Engineer, 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 


Detail  Hatement  of  ux)rk  done  on  and  condition  of  Reelfoot  levee  during  high  ivater  of 

April,  1904. 

Station  2/10:  At  base  of  levee,  land  side,  50  sacks  used  to  fill  mud  boil. 

From  station  3/35  to  3/40:  Levee  washing  at  base  on  river  side;  protected  by 
sacking. 

Station  3/46:  At  base  of  levee,  land  side,  75  sacks  used  to  fill  small  wash. 

Station  5/11:  At  base  of  levee,  land  side,  20  sacks  used  to  fill  boil. 

From  station  5/23-f  40  to  5/25:  I-«vee  washing  at  base,  river  side;  crossing  at  station 
5/23-f  52  washed  away  on  river  side;  protected  by  sacking. 

From  station  5/26-f  04  to  5/27+96:  Levee  washing  at  base;  sacked. 

From  station  5/27 -f 96  to  5/32+36:  Levee  washed  away;  2,055  sacks  used  from 
station  5/26+04  around  upper  end  washout  to  prevent  further  washing. 

Tabulated  statement  of  high-water  elevations  from  milepost  0  to  milepost  J,  Reelfoot  Lake 

district,  high  water,  April,  1904. 


Mile. 


Milepost 
Milepost 
Milepost 
Milepost 
Milepost 
Milepost 


Elevation 

high  water, 

riverside. 


Elevation 

backwflter, 

land  f>ide. 


310.89 
310.66 
310.59 
310.64 
309.89 


306.70 


The  backwater  reached  only  to  station  4/40. 

Note.— The  elevations  are  referred  to  the  Memphis  datum. 


Appendix  2  G. 

REPORT    OF    MR.    A.    F.    KILPATRICK,    UNITED    STATES    ASSISTANT    ENGINEER,    ON    LEVBES, 

LOWER  ST.  FRANCIS   LEVEE   DISTRICT,  FOR  SEASON    1903-4. 

Memphis,  Tknn.,  May  1,  1904. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  levee 
work  in  the  Lower  St.  Francis  levee  district  for  the  year  ending  April  30,  1904: 

This  district  (79  to  298  miles  below  Cairo,  R.)  extends  from  the  high  lands  about 
9  miles  below  New  Madrid,  Mo.,  to  the  mouth  of  the  St.  Francis  River  in  Arkansas, 
a  distance  of  219  miles  by  river.  When  completed,  its  length  by  levee  line  will  prob- 
ably be  about  210  miles,  and  the  area  protected  will  be  about  3^500  square  miles. 
(For  further  descriptions  see  supplement  to  Report  of  Chief  of  Engineers,  1902,  p.  95. ) 

At  the  beginning  of  the  year  there  were  five  incompleted  contracts  in  force,  as  follows: 


station. 


0/52-1/5+17, 
11/0-150.... 
29/23-81/5... 
4615-17/31.. 


79  R. 

92  K. 

112  R. 

128  R. 

122/0-127/28 !     208  R. 


Miles 
below 
Cairo. 


Cubic  yards 
in  place. 


Cubic  yards 

to  be 

placed. 


4,383. 

7,956. 

79.927. 

49, 926. 

1*28,933. 


1,103.0 
145,149.0 

40,144.2 
110,517.2 

21,707.3 


Total. 


5, 485. 0 
153,106.7 
120.071.3 
160, 443. 7 
150.641.0 


Price  per 
cubic 
yard. 


Cents. 
14.45 
15.00 
15.00 
15.00 
14.00 


Total i 1    271,126.0  1    318,620.7  1    589,746.7 


Of  the  above  contracts,  that  from  stations  11/0  to  15/0  is  still  in  force,  incompleted 
on  account  of  unusual  weather  and  high  water  conditions,  on  which  136,105.7  cubic 


202        BEPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


yards  are  in  place,  with  18,000  cubic  yards  yet  to  be  placed.  The  contract  for  stations 
0/52  to  1/5+17  was  terminated  owing  to  failure  of  the  local  levee  board  to  obtain  right 
of  way,  and  was  sulweauently  completed  by  hired  teams.  That  for  stations  29/23  to 
31/5  was  also  completed  by  hired  teams  during  the  present  year. 

From  the  allotment  of  $125,000  made  from  the  appropnation  for  the  year  1903-4 
the  following  work  has  been  done: 


station. 


8/0-11/0 

15/0-17/0 , 

28/34  +65  to  29/40+35 

51/0-61/42 

83/44-83/61 

127/28-134/0 , 

Drain  ditch  on  mile  131. 


Total. 


Miles  be- 
low Cairo 
(right). 


86 
95 
111 
135 
168 
213 
210 


cubic  yaMs  ^^^^l^^ 
in  place.       \.^^*; 


96,032.6 

68,5.54.3 

118,458.7 

26,905.1 

7,996.5 
51,133.3 

1,894.8 


Cents. 
16.48 
17.00 
14.00 
13.98 
14.70 
16.94 
25.00 


370,975.2 


Cost. 


$15,826.16 

11,6.54.23 

16,584.21 

3,762.13 

1,191.48 

8,661.99 

473.70 


58,153.90 


Cubic  yards 

to  be 

placed 

(about). 


8,945.7 


178,866.7 
3,105.2 


Total 
(about). 


96.032.5 

77,800.0 

118,458.7 

26,906.1 

7,996.5 

230,000.0 

5,000.0 


190,917.6 


661,892.8 


The  average  construction  price  will  be  about  17.4  cents  per  cubic  yard.  Of  the 
above,  the  contract  for  stations  15/0  to  17/0  is  yet  in  force,  the  contractor  having  been 
unable  to  complete  on  account  of  unusually  bad  weather,  labor,  and  high- water  con- 
ditions. A  contract  for  enlarging  the  levee  from  stations  5/0  to  8/0  was  also  awarded, 
but  the  work  had  not  been  commenced  in  August,  1903,  when,  on  account  of  the 
rapidly  caving  bank  at  Caruthersville,  Mo.,  it  became  evident  that  a  new  levee  would 
have  to  be  constructed  from  stations  28/34 -f  65  to  29/40  +  35.  In  order  to  do  this, 
with  funds  available  for  the  district,  it  became  necessary  to  cancel  the  contract  from 
stations  5/0  to  8/0,  and  make  an  informal  one  on  the  new  work  from  stations  28/34 -f- 
65  to  29/40-f  35.  On  this  account  the  contractor  who  built  the  new  levee  was  granted 
an  extension  of  time  on  his  enlargement  work  from  stations  127/28  to  134,  and  also 
on  the  informal  drain-ditch  contract  in  front  of  mile  131.  The  remaining  informal 
contract  (for  stations  83/44  to  83/51 ),  for  a  short,  new  levee  back  of  the  baaly  washed 
old  one,  was  made  late  in  1903,  when  it  developed  that  sufficient  funds  were  available. 

On  the  unfinished  contracts  of  the  previous  year  there  was  expended  for  hired 
teams: 

On  contract  from  stations  29/23  to  31/5 $2,893.  75 

On  contract  from  stations  0/52  to  1/5-1-17 691.00 

Making  a  total  of 3,584.  75 

Team  repair  work  was  also  done  on  miles  45,  49,  and  53,  amounting  to  $317,  mak- 
ing a  grand  total  cost  of  team  work  $3,901.75.  This  sum,  added  to  the  $58,153.90 
expended  on  construction,  makes  a  total  expenditure  of  $62,055.65,  at  an  average 
contract  price  of  16.63  cents  per  cubic  yard. 

Of  the  $125,000  allotted  for  levee  work  in  the  district,  the  sum  total  expended  from 
May  1,  1903,  to  April  30,  1904,  including  construction,  engineering  expenses,  contin- 
gencies, surveys,  etc.,  was  $116,184.07,  at  an  average  price  of  31. 14  cents  per  cubic  yard. 

WALNUT  BEND. 

The  balance  of  the  funds  available  for  the  repairs,  protection,  and  extension  of  Wal- 
nut Bend  levee  May  1,  1903,  was  $88,713.94.  Of  this  sum,  $2,096.55  was  expended 
under  an  informal  contract  in  repairing  and  building  a  spur  levee  from  stations  FlS2-\-20 
to  F/51,  containing  13,977  cubic  yards,  at  a  construction  price  per  cubic  yard  of  15 
cents.  Including  construction  work,  engineering  expenses,  surveys,  and  contingencies, 
the  sum  total  expended  was  $2,413.85,  bringing  the  average  price  per  cubic  yard  to 
17.27  cents. 

For  the  year  ending  April  30,  1903,  the  contract  for  stations  11/t)  to  15/0  is  still  in 
force,  with'  18,000  cubic  yards  to  be  placed. 

The  contracts  yet  in  force  for  the  vear  ending  April  30,  1904,  are  as  follows:  Sta- 
tions 15/0  to  17/0,  127/28  to  134/0,  and  drain  ditch  on  mile  131,  on  which  there  are  to 
be  placed  about  191,000  cubic  yards,  making  a  grand  total  of  about  209,000  cubic 
yards  yet  to  be  placed. 

HIGH-WATER  .MAINTENANCE. 

About  the  end  of  march,  1904,  it  became  evident  that  a  flood  stage  would  soon  be 
reached  in  this  district,  and,  in  obedience  to  your  instructions,  I  went  to  Oaruthers- 
ville.  Mo.,  assumed  charge  of  U.  S.  steamer  Abbot  and  crew  and  effected  an  oiganiza- 
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tion  to  protect  the  levee  from  Point  Pleasant,  Mo.,  to  Barfield,  Ark.  The  distance 
of  56  miles,  by  levee,  was  divided  into  three  equal  parts.  An  inspector  was  placed 
in  direct  charge  of  each  part,  who,  with  one  or  more  assistants,  constantly  traversed 
the  levee  in  search  of  weak  places,  with  full  authority  to  take  all  steps  necessary  for 
its  protection.  The  local  levee  authorities  also  placed  watchmen  wno  walked  over 
the  levee  dav  and  night  during  the  high-water  period,  which  lasted  from  about 
April  3  to  12.* 

1  remained  on  the  steamer  Ahbol^  plying  the  river  between  Point  Pleasant  and 
Barfield,  giving  instructions  to  and  receiving  reports  from  e^ch  inspector  daily. 
Before  the  water  reached  a  dangerous  stage,  small  levees  were  built  across  depres- 
sions in  the  bank  at  the  upper  end  of  the  system,  where  about  1,500  feet  of  the  levee 
had  caved  into  the  river. 

No  other  work  was  necessary  until  on  the  night  of  April  8,  when,  owing  to  a  severe 
windstorm,  the  levee  became  badly  wave  washed  at  stations  35  to  40,  on  mile  37; 
25  to  30,  on  mile  41,  and  18  to  40,  on  mile  42.  Each  of  these  places  was  exposed  and 
the  bermuda  sod  had  been  destroyed  by  weeds  and  hogs.  The  levee  was  only 
slightlv  injured  at  many  other  places.  The  storm  lasted  from  about  7  p.  m.  on  the 
7th  till  4  p.  m.  on  the  9th,  during  the  greater  part  of  which  time  the  steamer  Abbot 
was  windbound  on  the  Tennessee  shore. 

On  mile  37  the  landowners  did  some  protection  work  with  brush  and  plank,  and 
on  miles  41  and  42  United  States  Inspector  W.  H.  Gowen,  with  a  United  States  force, 
placed  220  sacks  of  earth.  Some  unnecessary  work  was  also  done  by  local  authori- 
ties on  mile  55  after  the  storm  was  over. 

The  water  reached  its  highest  stage  on  April  8,  when  the  Cottonwood  Point,  Mis- 
souri, gauge  read  38.15  feet,  or  1.85  leet  lower  than  the  highest  previous  record.  The 
flood  height  of  water  against  the  levee  was  ascertained  and  recorded  on  each  mile. 

Including  labor,  material,  team  hire,  steamboat,  engineering  expenses,  etc.,  the 
total  sum  expended  for  maintenance  on  the  56  miles  was  $1,500. 30,  or  about  $26.80 
per  mile. 

Respectfully  submitted. 

A.  F.  KlLPATRICK, 

Assistant  Engineer, 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 
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REPORT  OF  MR.  CHAS.   LE  VASSEUR,  ASSISTANT   ENGINEER,  ON   CONSTRUCTION  OF  TRAINING 
WALL   IN   SECOND    DISTRICT   DURING   THE  SEASON   OF   1903-4. 

Memphis,  Tenn.,  May  ly  1904. 

Captain:  I  have  the  honor  to  make  the  following  report  on  the  construction  of  the 
training  wall  on  mile  16  in  Lower  St.  Francis  levee  district,  decided  upon  and  b^un 
during  the  present  season. 

The  object  of  the  construction  of  this  training  wall  was  to  protect  the  levee  below 
it  from  being  cut  or  undermined  by  the  current  of  the  overflow  water  along  the 
embankment  during  the  high-water  period. 

During  the  flood  of  1897  the  levee  from  stations  15/42  to  16/10  was  badly  washed 
by  the  eddy  and  current  due  to  the  angle  made  in  the  embankment  at  15/35-f-64  and 
to  the  head,  created  by  the  sudden  change  of  direction  in  the  levee  alignment.  Stan- 
di Bayou  runs  close  and  parallel  to  the  levee,  and  the  current  along  this  stretch  of 
levee  is  very  strong  during  flood  time.  For  these  reasons  three  spur  dikes  were  con- 
structed during  fiscal  year  1899-1900,  at  a  cost  of  about  $4,000.  These  dikes  were 
dirt  embankments,  having  regular  levee  cross  section,  constructed  from  the  levee  to 
the  edge  of  the  bank  of  Stancil  Bayou.  The  ends  of  these  dikes  were  protected  by 
plank  revetment. 

During  the  1903  high  water  the  effect  of  these  dikes  has  been  beneficial  to  the 
levee,  deflecting  the  current  of  the  overflow  water  from  the  levee.  But  the  end 
revetment  has  been  partially  destroyed  by  the  current,  and  the  dikes  in  their  present 
condition  are  not  offering  suflicient  protection. 

After  a  special  inspection  of  the  locality  and  a  careful  examination  of  the  conditions, 
it  was  decided  to  adopt  the  mode  of  construction  described  below. 

As  shown  on  the  accompanying  map,  300  feet  above  spur  No.  1  is  a  slough,  which 
during  high  water  enters  into  Stancil  Bayou  and  creates  a  large  whirl,  which  has 
undermined  the  bank  just  at  the  foot  of  spur  No.  1.  To  obviate  tnis  the  training  wall 
will  be  erected  from  station  15/35-^64  on  the  levee  to  the  bank  of  Stancil  Bayou,  at 
a  point  150  to  200  feet  alx)ve  tlie  end  of  spur  No.  1,  amounting  practically  to  a  pro- 
longation of  the  levee  line  above  the  angle  of  station  15/35-j-64. 
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This  training  wall  will,  it  is  expected,  throw  the  main  current  of  Stancil  Bayou 
against  the  lower  bank  at  the  mouth  of  the  slough  and  cause  erosion  of  the  east  bank 
by  the  energy  of  two  currents,  that  of  the  slough  and  of  the  bayou,  thus  forming  a 
new  and  wiaer  channel  farther  awav  from  the  levee. 

The  east  bank  of  Stancil  Bayou,  between  spurs  Nos.  2  and  3,  has  shown  result  of 
active  caving;,  which  must  have  occurred  during  the  1903  flood.  This  caving  has 
certainly  progr^sed  during  the  flood  of  this  spring,  and  will  increase  very  materially 
if  the  bank  from  the  slough  to  spur  No.  2  is  caus^  to  cave  eastward  by  a  deflection 
of  the  current. 

The  plan  for  this  training  wall  accompanies  this  report.  It  consists  of  a  plank  wall 
made  of  vertical  plank  2  by  12  inches,  well  driftbolted  to  waling  crosspieces  secured 
to  piling  placed  8  feet  apart.  The  plank  wall  will  extend  5  feet  below  the  surface  of 
the  ground.  The  construction  of  such  a  structure  is  very  simple,  and  material  was 
secured  in  the  vicinity  of  the  work. 

During  March,  1904,  a  proposition  made  by  C.  J.  Wagner,  contractor,  to  erect  this 
training  wall  for  the  sum  of  $1,074  was  accepted.  The  material  will  be  furnished  by 
the  United  States.  The  piling  and  lumber  are  already  on  the  ground  and  work  will 
be  resumed  as  soon  as  the  stage  of  the  river  will  permit. 

With  this  training  wall  in  place,  the  three  spur  dikes  would  be  left  in  their  present 
condition,  without  further  repairs. 

This  locality  would  have  been  a  favorable  one  in  which  to  build  curve  levee  simi- 
lar to  that  built  in  the  Upper  Yazoo  levee  district,  section  36/37,  but  the  levee,  in  its 
present  location,  is  under  contract  for  enlargement,  and  the  ground  in  the  rear  is 
very  low.  The  construction  of  a  curve  levee,  not  taking  into  consideration  the  cost 
of  the  levee  which  would  have  to  be  abandoned,  would  certainly  be  much  more 
expensive  than  the  erection  of  the  training  wall. 

The  following  inclosures  accompany  this  report  and  form  part  of  it: 

Map  showing  the  location  of  the  levee  on  miles  16  and  17,  Lower  St.  Francis  levee 
district. 

Plan  of  training  wall  at  station  15/35-f  64. 

Bespectfully  submitted. 

Chas.  Le  Vasseur, 
United  States  Assistant  Engineer. 

Capt.  E.  W.  V^AN  C.  Lucas, 

Corps  of  Engineers, 
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REPORT  OF  MR.   M.  GARDNER,   UNITED    STATES   ASSISTANT    ENGINEER,   ON    LEVERS,   UPPER 

YAZOO   LEVEE   DISTRICT,  FOR  SEASON    1903-4. 

Memphis,  Tenn.,  May  1,  1904. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Upper  Yazoo  levee  district  for  the  year  endins  April  30,  1904: 

This  district  extends  from  the  bluffs  just  below  the  Tennessee-Mississippi  State 
line  (244  L.)  to  the  Bolivar-Coahoma  County  line  (365  L.),  and  has  124  miles  of 
levee  and  protects  3,281  square  miles.  At  the  beginning  of  the  year  there  was  one 
of  the  1902-3  contracts  still  in  force,  the  contractors  being  unable  to  complete  it  on 
account  of  the  unusual  weather  conditions  and  high  water. 

This  contract  was  for  a  new  loop  in  the  vicinity  of  Malones  Landing  (356  L.),  from 
stations  118/10  to  120/11,  and  amounting  to  370,544.5  cubic  vards,  of  which  amount 
there  had  been  put  up  to  May  1,  1902,  128,947  cubic  yards,  leaving  a  balance  of 
241,597.5  cubic  yards  to  be  put  up  during  this  year,  which  was  completed  March  7, 
1903. 

There  is  a  contract  of  the  1903-4  work  for  300,000  cubic  yards  still  in  force,  of 

which  anionnt  there  has  been  put  up  to  date  132,255.6  cubic  yards,  leaving  a  balance 

of  167,744.4  cubic  yards.     The  cause  of  this  contract  not  being  completed  on  time  is 

that  the  forces  of  the  contractors  were  moved  from  this  work  to  do  some  more  urgent 

work  in  the  third  district. 

During  the  vear  earth  has  been  added  to  the  levee  as  follows: 

Cable  yards. 

By  the  United  States 373,853 

By  the  levee  board 1,333,891 

Total 1,707,744 
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There  was  abandoned  during  the  year  on  account  of  cavinji:  bank  20,627  linear  feet 

of  levee,  amounting  to  490,000  cubic  yards. 

The  following  is  a  summary  of  earth  in  the  levees  in  this  district: 

Cubic  yards. 

Put  up  by  the  United  States  and  in  place  April  30,  1903 6, 243, 933 

Added  from  May  1,  1903,  to  April  30,  1904 373,853 

Total 6,617,786 


Put  up  bv  the  levee  board  and  in  place  April  30,  1903 14,628,945 

Added  from  May  1,  1903,. to  April  30,  1904 1,333,891 

Total 15,962,836 


Levees  in  place  April  30,  1904: 

Put  up  by  the  United  States 6,617,786 

Put  up  by  the  levee  board 15,962,836 

Total 22,580,622 

Deduct  for  levee  abandoned  on  accotnt  of  caving  banks 490, 000 

Leaving  in  place  April  30,  1904 ; 22,090,622 

The  United  States  put  up  during  the  year  373,853  cubic  yards  at  a  cost  of  $65,303.41, 
or  an  average  price  per  cubic  yrfixl  of  17.46  cents,  without  office  and  engineering  ex- 
penses. The  total  amount  of  money  expended  during  the  year,  including  office  and 
engineering  expenses  and  contingencies  was  $75,779.13,  makmg  the  final  cost  of  earth 
put  up  20.27  cents  per  cubic  yard. 

The  levee  board  has  constructed,  repaired,  and  enlarged  the  following  levees: 


Location. 

Miles 
below 
Cairo. 

Kind  of  work. 

Remarks. 

7120-10:0 

253  L. 

256  L. 

257  L. 
260  L. 
264  L. 
274  L. 
277  L. 

Enlargement 

New 

VZill-lAilb 

14.15-15/19 

Enlargement 

do 

16/17-19,0 

21/0-22.^7 

do 

27,0-29  0 

do 

35/40-361 

New 

77  32-79/0 

319  L 
333  L. 

339  L. 
1      340  L. 

352  L. 

353  L. 
357  L. 
3;)8  L. 

■ 

Enlargement 

Miles  83  and  84 

New This  I.m  a  cross  leveo  between  the  front 

111/0-111/'20 

and  back  levees.    Not  completed. 

Enlargement 

do 

113/0-113'33 

11 4  0-115/12 

do : 

116/15-117.0 

112/11-122/14 

Toppinir 

Not  completed. 

Enlargement 

do 

122  48-1242 

The  total  cubic  yards  put  up  bv  the  levee  board  amounts  to  1,333,891,  at  a  cost  of 
$268,023.79,  or  20.93  cents  per  cubic  yard,  without  office  and  engineering  expenses. 
The  following  is  a  statement  of  expenditures  of  the  levee  boarct  during  the  year: 

Earth  work $268,023.79 

Levee  maintenance 79, 765. 09 

Engineering  expense's 15, 371. 78 

Right  of  wav 26,768.69 

Law ver's  salary 1 ,  800. 00 

Salaries . . .  .• 3, 399. 96 

Mileage  and  per  diem  for  levee  ])oanl  members 705.  65 

High-water  expenses 9, 000. 00 

General 4, 898. 17 


Total 409,793.13 

The  amount  expended  by  the  local  l)oard,  including  construction,  maintenance, 
engineering  expenses,  and  right  of  way  was  $409,793.13,  making  a  final  cost  of  37.21 
cents  per  cubic  yani. 

In  the  construction  of  the  Malone  levee  the  contractors  used,  for  the  first  time  on 
the  lower  Mississippi  River  to  my  knowle<lge,  P>a  graders  pulled  by  traction  engines. 
The  grader  elevates  the  earth  with  an  endless  belt  and  loads  it  into  dump  wagons. 
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These  wagons  when  well  loaded  hold  40  cubic  feet.  There  were  four  engines  engaged 
in  this  work,  ranging  from  18  to  27  horsepower.  The  18-horsepower  engine  appeared 
as  efficient  as  the  larger  ones.  The  first  cost  of  an  outfit  of  this  kind  is  less  than  one 
of  wheel  scrapers  and  teams  of  usual  capacity,  and  the  maintenance  and  operating 
expenses  less.  The  capacity  of  one  engine  and  grader  and  10  wagons  is  20,000  cubic 
yards  per  month  of  twenty  working  days  under  ordinary  working  conditions,  with  a 
haul  not  too  long  for  10  wagons  to  keep  the  engine  busy.  Of  course  the  longer  the 
haul  the  more  wagons  can  be  used  behind  an  engine. 

The  experience  at  Malones  does  not  bear  out  the  above  figures,  but  there  were 
some  good  reasons  for  the  rather  poor  results  obtained  there,  and  is  hardly  a  fair  test 
of  the  efficiency  of  an  outfit  of  this  kind.  The  contractors  were  inexperienced  in 
handling  this  kind  of  an  outfit,  and  there  were  numerous  breakdowns  oi  parts  of  the 
engine  and  the  delay  in  getting  the  broken  parts  duplicated.  During  the  progress 
of  the  work  it  became  apparent  that  certain  parts  of  the  engine  were  entirely 
too  frail  to  stand  the  strain  on  them,  and  they  were  constantly  breaking,  causing 
delays.    A  remedy  for  this  fault  would  be  to  have  the  weak  parts  made  of  steel. 

CAVING  BANKS. 

There  is  but  one  point  in  this  district  threatened  by  caving  bank.  That  is  in  the 
vicinity  of  Polks  Landing,  on  levee  mil^  24  and  25  (266  L. ),  where  the  distance  from 
the  levee  to  the  river  is  315  feet.  The  caving  there  has  apparently  decreased  in  rate. 
Should  the  levee  become  endangered  there  the  local  levee  board  will  undertake  the 
construction  of  a  loop.  I 

HIGH-WATER  PROTBCTION. 

High-water  protection  was  undertaken  entirely  by  the  levee  board.     About  all  the 
work  that  was  necessary  was  to  combat  wave  wash  at  exposed  places,  which  at  no 
time  seriously  threatened  the  safety  of  the  levee. 
Respectfully  submitted. 

M.  Gardner, 

AmstarU  Engineer, 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 
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REPORT   OP   MR.    M.    GARDNER,  UNITED    STATES    ASSISTANT   ENGINEER,    ON   LE\'EES,    WHITE 

RTVER   LE\'EE   DISTRICT,  FOR  SEASON    1903-4. 

Memphis,  Tenn.,  May  7,  1904» 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
White  River  district  for  the  year  ending  April  30,  1904: 

This  district  begins  at  Helena,  Ark.  (306  R.),  and  extends  to  near  the  mouth  of 
White  River  (385  R.).  It  is  74  miles  long,  of  which  the  United  States  controls  67; 
the  remaining  7  miles  is  a  private  levee  known  as  the  Laconia  Circle  levee,  and  is 
maintained  by  the  Laconia  levee  board. 

There  is  still  open  in  this  levee  district  four  breaks  caused  by  the  1897  flood, 
aegr^ating  10,000  feet  in  length.  The  area  to  be  protected  by  this  levee  when  com- 
plete is  about  910  square  miles.  At  the  beginning  of  the  year  there  were  three  of 
the  1902-3  contracts  still  in  force,  the  contractors  being  unable  to  complete  them 
on  account  of  the  unusual  weather  conditions  and  high  water.     They  were  as  follows: 


Looation. 


1/49-3  0  . . . 

17/49-18/48 
87/32-38r34 


Mllefl 
below 
Cairo. 


308  R. 
324  R. 
344  R. 


Total. 


Total. 

Amount 
done. 

Cubic  yds, 
90. 187. 3 
57,216.9 
56,603.8 

Cubic  yds. 
47,331.0 
29,582.0 
80,913.0 

203,958.0 

107,826.0 

To  be 
done. 


Cubic  yds. 
42.K)6.3 
27.6.'M.9 
25.690.8 

96.132.0 


leaving  96,132  cubic  yards  to  be  done  and  paid  for  out  of  the  allotment  of  $90,000 
made  from  the  appn^priation  of  1902-3. 
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From  tbe  allotment  of  170,000  made  from  the  appropriation  of  1903-4  the  following 
work  has  been  done: 


Location. 


8/0- 4^7. . 
17/8-17/49. 
22,^22/37. 
47/0-47/88. 
48/32-48/58 
51/2»-M/40 


Total. 


309  R. 
824  R. 
326  R. 
365  R. 

365  R. 

366  R. 


Quantity. 

Price. 

Cubicyards. 
68. '293.0 
31, 709. 1 
40,114.8 
28,266.9 
15,231.0 
125,096.8 

Cents. 
17.70 
19.86 
36.00 
18.76 
18.75 
18.76 

298,711.6 

••••••••• 

Cost. 


810,317.86 
6,294.26 

14,010.18 
5,800.04 
2,855.81 

23,455.70 

62,263.85 


In  addition  to  the  above-mentioned  work  the  following  topping  waa  done,  some 
by  the  cubic  yard  and  some  with  hired  teams  by  the  day. 


TOPPING  BY  THE  CUBIC  YARD. 


Location. 

Miles 
below 
Cairo. 

Quantity. 

Cost  per 
cubic 
yard. 

Total. 

28/12+50-24/50 

327  R. 

328  R. 

Cubicyards. 
8,327.7 
9.569.5 

CerUs. 
30.00 
30.00 

82,496.81 
2,870.85 

24/50-27/8 

Total 

17,897.2 

5,869.16 

TOPPING  BY  THE  DAY. 


19/4^22/0 

22/87-23/12 -+-60 

60/0-66,20 

!!!!]!."!!!!!*.!!!!!!."!.'     38i  r. 

16,446.5 
20,682.6 

29.90 
30.80 

14.917.49 
6,839.44 

Total 

1 

37,029.1 

11,266.98 

I 

The  grade  to  w^hich  all  the  above-mentioned  work  was  constructed  is  from  1  to  2} 
feet  below  the  Mississippi  River  Commission  grade. 

Total  cubic  yards  put  in  place  by  the  United  States  since  last  annual  report    449, 769. 9 

Cost  without  engmeering  expenses $96, 144. 00 

Average  cost  per  cubic  yard,  cents 21. 38 

The  amount  of  money  exi>ended  during  the  year,  including  office  and  engineering 
expenses  and  contingencies,  was  $113,399.38,  making  the  final  cost  25.21  cents  per 
cubic  yard. 

The  money  expended  includes  $1,432.36  paid  Gilchrist  Brothers  for  some  work 
done  and  expenses  of  moving  camp  on  a  contract  which  was  annulled,  and  $2,227.61 
expended  for  high- water  protection. 

The  local  authorities  have  enlarged  and  repaired  during  the  year  levee  amounting 
to  142,980  cubic  yards,  at  an  average  cost  of  20.39  cents  per  cubic  yard.  The  total 
expenditure  bv  the  local  authorities  was  $30,460.77,  making  a  final  cost  of  21.30  cents 
per  cubic  yarcf. 

During  the  year  earth  has  been  added  to  the  levee  as  follows: 

Cubic  yards. 

By  the  United  States 449,770 

By  the  levee  board 142,980 


Total 592,750 

No  levee  has  been  lost  or  abandoned  during  the  year. 
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The  following  is  a  summary  of  the  earth  in  the  levee  in  this  district: 

Cubic  yards. 

Put  up  by  the  United  States  and  in  place  April  30,  1903 6, 228,  725 

Added  this  year 449,770 

6, 678, 495 

Put  up  by  the  levee  board  and  in  place  April  30,  1903 1,490,240 

Added  this  year 142,980 

1,633,220 

Levees  in  place  April  30,  1904: 

Erected  by  the  United  States 6,678,4^5 

Erected  by  the  levee  board 1,633,220 

Total  in  place  to  date 8,311,715 

SURVEYS   AND   EXAMINATIONS. 

Surveys  and  examinations  were  made  as  follows: 

At  Helena,  Ark.,  to  obtain  data  for  approximate  estimates  for  a  new  loop  and  two 
cross  levees,  should  it  become  necessary  on  account  of  the  caving  bank,  to  construct 
either  a  new  loop  around,  or  two  cross  levees,  one  above  and  one  l^low  the  threatened 
point. 

At  Westover,  of  the  caving  bank  there  to  determine  the  rate  of  caving. 

At  Old  Town,  of  the  caving  bank  and  the  country  back  of  the  levee,  with  the  view 
of  locating  a  new  loop  there. 

At  Moaoc,  of  the  breaks  and  caving  bank  in  that  vicinity,  to  determine  the  prac- 
ticability of  building  loops  around  the  breaks. 

From  Fergusons  to  Beiths,  to  determine  the  rate  of  cavinj.-. 

CAVING   BANKS. 

There  are  several  places  in  this  district  where  the  caving  bank  is  threatening  the 
levee,  viz:  At  Helena,  Ark.,  where  during  the  extreme  low  water  the  bank  caved 
considerably.  The  cause  here  appears  to  be  a  low-water  one,  that  is,  it  caves  only  at 
very  low  stage  of  the  river.  At  Westover  the  river  is  getting  quite  near  the  levee. 
Here  the  caving  occurs  during  a  rise  in  the  river  and  immediately  following  a  fall. 
The  same  can  i5j  said  of  Old  Town,  while  at  the  lower  end  of  the  new  Ferguson  loop 
caving  has  been  going  on  quite  actively  since  the  1903  high  water,  and  it  seems  prol>- 
able  tnat  a  new  loop  will  have  to  be  constructed  there  this  season.  At  Wood  Cot- 
tage, IJ  miles  farther  down  the  levee,  a  bad  low- water  cave  occurred.  The  bank 
there  had  been  perfectly  stable  since  lp99,  but  during  the  extreme  low  water  of  the 
past  season  it  began  to  cave,  but  stopped  when  the  river  began  to  rise. 

GENERAL   REMARKS. 

The  levee  in  this  district  is  generally  low  and  of  insufficient  cross  section,  the 
slopes  being  steep,  crown  narrow,  and  more  than  one-half  the  district  without  ban- 
quette. In  many  places  the  levee  is  grown  up  with  small  trees,  underbrush,  and 
weeds,  killing  the  bermuda  sod  and  otherwise  injuring  the  levee. 

It  is  to  be  r^retted  that  more  money  is  not  allotted  to  this  district  each  year,  for 
the  needs  of  the  existing  levee  are  more  than  the  allotments  can  provide  for,  and 
besides,  at  several  points  the  caving  bank  is  goin^  to  make  it  necessary  to  construct 
expensive  loops  in  the  next  year  or  two;  and  again,  the  four  breaks  caused  by  the 
1897  flood  are  ntill  open,  witn  no  immo<liate  prospects  of  being  closed.  The  closing 
of  these  will  take  at  least  three  years*  allotments. 

HKJII-WATER   MAINTENANCE. 

About  the  last  of  March  it  l^came  apparent  that  the  river  would  reach  a  flood 
stage  throughout  the  dij^trict.  In  compliance  with  your  instructions  I  left  Memphis 
April  2  on  the  U.  S.  S.  Graham  with  a  small  supply  of  sacks,  shovels,  and  wheel- 
barrows on  boanl  to  effect  an  organization  for  the  maintenance  of  the  levee.  The 
district  was  divide<l  into  divisions  of  from  20  to  25  miles  and  an  inspector  put  in  chaise 
of  each  ilivinion,  with  two  or  more  a.««istants  whose  dut^'  it  was  to  patrol  the  levee 
and  watch  for  any  signs  of  weakness,  have  the  same  repaired,  and  do  anything  else 
that  might  develop  for  the  protection  of  the  levee.  The  flood  culminatecl  Apnl  15, 
with  a  stage  of  47.7  feet  on  the  Helena  gauge. 

The  behavior  of  the  levee  during  the  flootl  was  verj*  gratifying;  there  was  abeo- 
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Intely  no  seeping  on  the  slope  of  the  levee,  and  not  as  much  as  usual  beyond  the  toe. 
At  some  places  where  the  road  is  near  the  toe  of  the  levee  the  cround  got  pretty  soft. 
Those  places  were  fenced  in  to  stop  traffic,  and  gave  no  trouble.  During  the  severe 
wind  storm  of  April  8  and  9  there  was  some  wave  wash  at  Helena  and  the  Westovcr 
front.  At  the  latter  place  the  levee  board  con9tructed  a  plank  breakwater  whieh 
prevented  further  wave  wash. 

The  following  is  a  statement  of  money  expended  for  high-water  protection  by  the 
United  States  and  by  local  levee  boards: 

Cost  to  the  Imited  tStates. 

Services  of  U.  S.  steamer  (imhnm : $941. 21 

Labor  and  inspection 401 .  50 

15,000  sacks 846.15 

150  pounds  twine 18.  00 

Freight  bills 20.65 

Total 2,227.51 

(The  sacks  and  twine  were  not  used,  it  not  being  necessarv  to  do  anv  work  of  that 
kind). 

CJost  to  the  local  levee  boanls:  For  high-water  protection,  $1,315.65,  the  most  of 
which  was  for  a  plank  breakwater  on  the  Westover  front. 
Respectfully  submitted. 

M.  Gardner, 

Assistant  Engineer, 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 


Appendix  2  K. 

REPORT    OF   ASSISTANT    ENGINEER   A.    J.    NOLTV    ON     HIGH-WATER    OPERATIONS    IN    FIRST 

DISTRICT  DURING  THE  HIGH  WATER  OF  APRIL,   1904. 

Memphis,  Tenn.,  May  1,  1904. 

Captain:  I  have  the  honor  to  submit  my  report  of  operations  of  the  high-water 
levee  protection  party  under  my  charge  during  the  flood  of  April,  1904. 

Pursuant  to  your  verbal  instructions,  I  detached  three  good,  reliable  men  from  the 
fleet  force  to  proceed  to  Luxora  on  April  1,  and  upon  arrival  there  each  one  was  to 
procure  a  saddle  horse  and  to  then  take  stations  as  follows,  viz:  One  the  section  of 
levee  from  Barfield  to  Rosa,  one  from  Rosa  to  Sans  Souci,  and  one  from  the  latter 
place  to  milepost  98,  the  section  of  levee  from  Barfield  to  mi  lepost  98  being  that  assigned 
to  me.  These  men  were  to  thoroughly  familiarize  themselves  with  the  conditions 
of  their  several  sections,  locating  weak  and  exposed  places,  and  also  to  pick  out 
places  most  accessible  from  the  river  so  that,  in  case  of  necessity,  material  could  be 
quickly  carried  by  skiff  from  the  steamer  to  the  levee.  In  further  pursuance  of  vour 
orders,  I  proceeded  on  the  steamer  Chisca  on  April  3,  to  take  personal  charge  of  the 
46  miles  of  levee  allotted  to  me,  making  Luxora  my  headquarters,  as  the  facilities 
for  communicatinc:  with  your  offi(*e,  and  with  the  various  stations  were  most  con- 
venient here.  I  also  took  along  Overseer  C.  W.  Fink  to  take  personal  charge  of  any 
work  that  it  would  be  necessary  to  do.  The  boat  also  earned  a  supply  of  sacks, 
shovels,  wheelbarrows,  coal,  etc. 

On  my  initial  trip  up  1  8topi)ed  at  the  various  stations  to  examine  those  parts  of 
the  levee  reported  by  the  insjHictors  as  needing  attention.  Sacks,  shovels,  and  bar- 
rows were  left  at  or  near  places  where  there  wa.s  a  probability  that  work  would  be 
required. 

The  first  i)oint  that  required  attention  was  the  angle  below  milepost  97.  Here  we 
had  some  hard  work  during  the  flood  of  1903,  and  during  the  past  fall  the  levee 
board  put  up  some  new  work.  As  soon  as  the  water  gets  against  the  levee  a  very 
strong  current  runs  along  the  upper  side  of  the  angle.  The  part  liable  to  erosion  was 
revetted  with  sacks,  and  after  this  was  done  no  further  work  was  required  here. 

Luxora  is  the  place  where  a  very  costly  fight  was  made  during  the  flood  of  1903. 
There  was  much  low  levee  between  this  place  and  the  town  of  Osceola,  and  also  for 
1}  miles  above  the  form(*r  place.  The  levee  board  did  some  enlargement  work  along 
here  during  December,  1903,  and  Januarv,  1904,  raising  the  grade  about  4  feet.  The 
enlargement  was  mainly  on  the  river  si(fe,  and  the  slope  was  very  steep,  not  much 
flatter  than  a  natural  one.     Instead  of  plowing  up  the  old  sodded  Bloi^e  before  putting 
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fresh  material  upon  it  they  simply  plowed  shallow  furrows  longitudinally  and  about 
3}  feet  apart.  While  this  method  oi  effecting  a  bond  between  the  old  and  the  new  dirt 
caft  not  be  recommended,  it  proved  of  consic&rable  advantage  to  us  in  our  subsequent 
fight  here. 

Upon  my  arrival  at  Luxora  there  had  already  taken  place  considerable  chipping 
off  of  the  new  dirt,  caused  mainly  by  wash  from  steamboat  waves. 

It  was  at  once  seen  that  the  main  high-water  fight  would  be  along  this  levee,  sit- 
uated as  it  was  close  to  the  river  with  no  protection  of  any  kind  to  break  the  waves 
in  front  and  with  steep  slopes  of  green  dirt.  A  small  party  was  at  once  employed  to 
repair  such  places  where  tne  levee  had  been  badly  chipped,  and  the  overseer  was 
charged  to  watch  this  front  closely.  A  considerable  amount  of  material  was  stored 
convenient  for  immediate  use. 

On  the  afternoon  of  the  7th  a  heavy  wind  and  rain  storm  came  up,  and  this  finally 
settled  into  a  very  heavy  southwest  windstorm,  lasting  continuously  until  daylight 
of  the  9th,  sometimes  assuming  the  intensity  of  a  hurricane. 

At  daylight  of  the  8th  it  was  seen  that  for  2  miles,  from  Luxora  down,  the  levee 
was  already  badly  damaged  and  caving  continuously.  The  storm  increased  in  inten- 
sity as  the  sun  rose,  and  parties  were  sent  out  to  notify  the  neighboring  planters  to 
send  hands  to  the  levee  as  quickly  as  possible.  Not  meeting  with  much  encourage- 
ment from  these  people,  the  railroad  and  mills  were  appealed  to,  and  in  a  short 
time  268  men  were  at  work  sacking  the  slope.  These  men  came  from  the  Frisco  and 
the  St.  Louis,  Memphis  and  Southeastern  railwavs,  from  Wolverton's  sawmill, 
Piqua  Handle  Factory,  and  from  the  Osceola  Oil  Mill,  not  more  than  20  having  been 
sent  by  the  planters.  All  the  men  worked  hard  and  faithfully,  and  by  night  things 
were  in  such  good  shape  that  all  but  20  were  laid  off,  the  small  force  retained  being 
kept  on  duty  all  night,  further  securing  some  of  the  most  dangerous  breaks. 

The  storm  subsided  on  the  morning  of  the  9th,  and  the  river  having  come  to  a 
stand,  all  work  was  stopped  here.  It  is  estimated  that  fully  one-half  of  the  recent 
enlargement  work  has  be^n  washed  away  along  a  stretch  of  over  2  miles.  Fortunately 
the  old  slope,  not  having  been  denudea  of  its  sod,  offered  considerable  resistance  to 
wave  wash  after  the  new  dirt  was  washed  off,  and  this  fact  largely  contributed  to  the 
successful  outcome  of  the  fight. 

Had  we  experienced  no  heavy  storms  during  the  prevalence  of  the  flood,  the 
expense  of  high-water  protection  on  the  division  under  my  charge  would  have  been 
small. 

Just  back  of  Rosa  Landing,  where  the  Mill  Ba^ou  levee  joins  the  long  tangent 
running  parallel  to  the  river,  a  short  spur  was  built  several  years  ago  to  deflect  the 
strong  current  away  from  the  angle.  The  elevation  of  this  spur  was  considerably 
lowered  during  the  flood  of  1903  by  being  overtopped,  and  much  sacking  had  to  l>e 
done  here  during  that  flood  to  prevent  erosion  of  the  salient  angle  of  the  levee. 
Sacks  and  tools  were  left  here  for  use  in  case  of  need,  but  as  the  spur  was  overtopped 
only  at  one  very  low  place,  labor  costing  $L60  was  all  that  was  required  here. 

Toward  the  latter  end  of  the  flood  period,  the  levee  began  to  seep  freely,  and  a 
close  watch  to  detect  sloughing  was  kept.  At  only  one  place,  however,  was  seepage 
serious  enough  to  require  corrective  treatment.  This  was  just  below  I^nier^s,  at  a 
place  known  locally  as  the  **  Blue  Hole."  This  hole,  or  depression,  is  a  washout 
Irom  a  crevasse  that  occurred  in  1897,  and  the  levee  across  it  is  auite  high.  Five 
boils,  all  discharging  mud  or  sand,  and  one  situated  a  considerable  distance  from  the 
base,  were  walled  in  with  sack  dams,  and  the  extensive  sloughing  near  the  foot  of  the 
slope  was  treated  with  a  double  layer  of  filled  sacks  laid  upon  a  thick  mat  of  hay. 
Had  the  river  remained  at  flood  height  but  a  week  longer,  conditions  would  have 
become  very  serious  here,  as  well  as  at  other  places,  for  the  increase  in  seepage  was 
plainly  perceptible  from  day  to  day. 

More  than  ordinary  seepage  was  noted  at  milepost  73,  above  Luxora,  and  at 
milepost  98,  but  owing  to  the  short  duration  of  the  flood  height  no  work  was 
required. 

CONDITION  OF  THE    LEVEE. 

Many  of  the  mileposts  are  missing.  How  they  have  disappeared  I  am  unable  to 
say,  unless  we  adopt  the  suggestion  of  one  of  the  citizens  that  these  posts,  being  of 
cellar,  make  good  whittling  material.  From  milepost  56  (Barfield)  to  milepost  69 
(Rosa)  the  levee  is  in  good  condition,  and  well  protecteil  against  wave  wash.  There 
were  a  few  seeps  at  milepost  67  and  between  67  and  68,  but  of  no  consequence.  From 
Bear  Bayou  to  milepost  69  the  levee  is  somewhat  low.  From  70  to  71  seepage  is 
light  as  far  as  Reeves  tram  road.  Three  hundred  feet  below  this  tram  there  is  some 
bad  seepage;  from  thence  to  73,  light.  From  73  to  the  Frisco  crossing  at  Luxora  there 
was  considerable  seepage,  and  complete  exposure  of  the  levee  to  wave  wash,    f^m 
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milepost  74  to  78  the  levee  is  exposed  to  the  river,  having  no  protection  against  wave 
wash.  Along  this  stretch  is  where  the  main  fight  was  made  during  the  last  flood. 
There  was  very  little  seepage  here,  except  at  Lynchs  Bayou,  milepost  76. 

In  putting  up  the  enlargement  last  winter  contractors  w  ere  allowed  by  the  levee 
boArd  to  take  dirt  from  the  land  side.  Where  the  levee  runs  through  the  town  of 
Lnxora,  just  south  of  the  main  street,  there  is  a  long  deep  borrow  pit  not  far  from  the 
toe  of  the  levee,  and  this  seeped  considerably.  Had  tne  river  remained  at  flood, 
height  for  any  length  of  time  a  serious  blowout  might  have  occurred  here. 

St>m  78  to  79  there  was  very  little  wave  wash,  and  no  seepage  with  the  exception 
of  one  place  400  feet  north  of  79,  where  there  was  bad  seepage.  From  79  to  83  only 
light  seepage  and  very  little  wash.  From  milepost  83  to  86  the  levee  was  in  fine  shape; 
between  86  and  87  it  is  badly  damaged  for  three-fourths  of  a  mile  by  logging  across  it. 

Between  87  and  88  the  Blue  Hole  is  located,  and  here  was  the  worst  seepage  and 
sloughing  on  the  entire  levee.  From  88  to  97  the  levee  is  in  good  shape.  There 
were  neither  mileposts  nor  gauges  along  here.  Between  97  and  98  is  located  the 
angle  in  the  levee  which  hfwi  to  l>e  protected  against  erosion.  The  balance  of  the 
mile  was  fairly  good,  except  for  some  seepage  at  98  and  the  absence  of  sod  on  the 
slope. 

RECOMMENDATIONS. 

It  is  recommended  that  a  good  banquette  be  added  to  the  levee  at  the  Blue  Hole, 
at  Lynchs  Bayou,  and  from  milepost  72  to  the  Frisco  crossing  at  Luxora.  Also  that 
a  permanent  spur  be  built  at  the  junction  of  Mill  Bayou  with  the  main  river  levee, 
and  at  the  angle  between  mileposts  97  and  98.  Also  that  some  provision  be  made 
against  damage  by  wave  wash  where  the  levee  is  open  to  the  river.  This  could 
probably  be  best  attained  by  inducing  a  growth  of  willows  or  cotton  woods  in  the 
rwrrow  pits.  These  depressions  nearly  always  hold  enough  moisture  to  foster  these 
growths,  and  as  they  are  rarely  cultivated  it  is  believed  that  the  planter  would  not 
offer  any  opposition  to  such  planting.  Such  a  barrier  would  largely  reduce  the  cost 
of  maintenance  of  levees  dunng  flood  periods. 

High-water  stakes  were  set  at  evdVy  existing  milepost,  and  where  these  were  gone 
a  high  stake  was  set  opposite  the  high  water  and  on  the  land  side  slope. 

The  following  tables  show  the  cost  of  the  flood  protection  and  the  amounts  spent 
at  the  various  places  where  work  was  required: 

Statement  of  expenses  for  high-water  levee  proteciloriy  flood  of  1904^  from  Barfield,  Ark,^ 

to  milepost  98 ,  Arkansas,  4^^  miles. 

Subsistence $133.00 

Labor,  steamer  Chisca 401.92 

Coal,  2,800  bushels 422.40 

Oils  and  engineers'  supplies 147.  78 

Sacksfrom  Osceola  Oil  Company,  4,000 205.20 

Sacksfrom  fleet,  16,200 858.60 

Rubber  boots,  24  pairs 120.00 

Lanterns,  19 14.25 

Express  charges  on  money  ($1,500) 1.50 

Freight  on  sacks,  etc.,  steamer  Robert  E.  Lee 36. 50 

Transportation,  labor  Osceola  to  Luxora 10. 00 

Transportation  3  foremen,  Memphis  to  Luxora 7. 50 

Horse  hire  for  foremen,  44  days 66.00 

Paid  laborers  and  foremen  for  labor 684. 32 

Total 3,108.97 

Labor  account  high-ivater  levee  protection,  flood  of  1904. 

Mill  Bayou $1.60 

Luxora 408.21 

Laniers 47. 00 

Milepost  97  to  98 22.50 

Steamer  Chisca 401.92 

Overseers  and  inspectors 212. 63 

Total 1,093.86 

Unpaid  labor  included  in  above,  $7.65. 
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Sack8  iwed. 

Mill  Bayou 25 

Luxora 17, 475 

Laniere 2,000 

Milepost  97-98 700 

Total 20,200 

The  oreanization  of  the  force  as  outlined  by  you  was  admirable  in  every  respect. 
The  good  results  obtained  are  due  to  the  plan  of  organization  and  to  the  personnel. 
The  entire  force,  both  the  land  and  the  steamer,  performed  their  duties  with  alacrity 
and  strict  attention  to  the  business  in  hand. 

Rwpectfully  submitted. 

Aug.  J.  NoLTY, 

Capt.  E.  W.  Van  C.  Lucas,  ^**^"»'  ^"O"'^"'- 

Corjts  of  Engineers. 


Appendix  2  L. 

REPORT    OF    MR.    CHAS.    LE  VA.SSEUR,    UNITED     STATES   ASSISTANT    ENGINEER,    ON   CAVING 
BANKS,   FIRST   AND   SECOND    DISTRICTS,   DURING    THE   SEASON    190.S-4. 

Memphis,  Tenn.,  May  i,  1904. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  caving  banks  in  the 
Upper  St.  Francis,  Reelfoot,  and  Lower  St.  Francis  levee  districts  during  fiscal  vear 
190;J-4. 

UPPER   ST.  FRANCIS   DISTRICT. 

In  this  district  the  caving  of  the  river  bank  during  this  fiscal  year  has  not  affected 
the  levees. 

In  the  upper  part  of  the  district  the  caving  took  place  above  and  below  the  town  of 
Birds  Point,  where  the  levee  is  situated  at  a  safe  distance  from  the  river.  Above  the 
town  the  erosive  action  has  been  most  active  on  a  length  of  about  4,000  feet,  and 
attained  a  maximum  width  of  caving  of  500  feet,  forming  a  long  pocket  which  endan- 
ffered  the  Iron  Mountain  Railroad  track  entering  Birds  Point.  Below  town  the  caving 
began  just  at  the  angle  of  the  levee  station  l;18-f-93  and  extended  eastward  to  the 
extreme  end  of  Birds  Point,  a  length  of  5,500  feet,  with  a  maximum  width  of  caving 
of  350  feet.     The  levee  at  station  l/18-f-93  is  now  300  feet  from  the  bank  line. 

The  caving  above  and  below  the  town  of  Birds  Point  is  due  to  the  formation  of 
sand  bar  and  to  the  exten^sion  southward  of  Cairo  Point  bar. 

A  small  cave  occurred  in  the  vicinity  of  Norfolk  Landing  (7  R.).  This  caving  is 
taking  place  at  midstage  only,  extending  alxjut  800  feet  south,  but  its  action  is  verj' 
slight  (maximum  60  feet)  and  offers  no  immediate  danger  to  the  existing  levee.  In 
Lucas  Bend  (15-20  R. )  caving  was  verv  active  and  attaineii  a  maximum  of  650  feet. 
The  river  bank  is  now  situated  in  the  head  of  Bradshaw  Liike.  This  caving  obliged 
the  location  of  the  levee  proposed  to  be  c<»nstructe<l  during  next  fiscal  year  to  be  kept 
far  enough  from  the  bans  to  secure  the  embankment  a  fifteen  years*  life. 

KKELFOOT    DISTRICT. 

The  caving  observed  during  thi.^  fiscal  year  in  this  district  is  very  slight,  and 
extends  from  French  Bayou  (40  L. )  to  the  head  of  French  Point,  a  length  of  about 
2  miles,  with  a  maximuin  width  of  75  feet,  an<l  along  the  front  of  Island  No.  9,  a 
length  of  1 J  miles  (54  L. ),  where  the  action  of  the  river  caused  a  regular  wearing  of 
the  bank. 

IJ)WER   ST.   FKANCIS    DISTRICT. 

In  the  I^)wer  St.  Francis  district  the  caving  of  the  river  bank  during  this  fiscal 
year  has  iK^en  very  rapid  at  several  localities,  <lestrr)ying  or  forcing  the  abandonment 
of  some  of  the  existing  levees. 

At  Point  Pleasant,  Mo.  (79  R. ),  the  head  of  the  upper  caving  is  2\  miles  above  the 
town  on  longitude  89°  'XV  and  latitude  36°  30',  and  extends  along  the  southeast  Imnk 
of  Island  No.  11,  where  a  slough  was  separating  this  island  from  Tonev's  Towhead. 

The  entire  Tonev's  Towhead  is  practit^lly  gone,  its  extreme  south  point  only 
remaining  and  the  original  bank  of  Island  No.  11  has  also  been  taken  away  for  an 
average  width  of  800  feet.  The  river  from  the  foot  of  Island  No.  11  has  encroached 
on  the  mainland  for  a  length  of  about  6,000  feet  and  an  average  width  of  1,000  feet. 
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Fifteen  hundred  feet  of  levee  have  caved  into  the  river  from  Stations  0/0  to  0/15.  The 
embankment  waa  5.6  feet  high  and  the  yardage  lost  about  8,000  cubic  yards. 

The  river  bank  and  the  ground  generally  above  Point  Pleasant  is  very  hieh,  being 
the  south  slope  of  Lewis  Prairie  Ridge  (tfie  continuation  of  Big  Prairie  high  ridge). 
Only  during  an  extreme  high  flood  could  the  Mississippi  water  inundate  the  country 
back  of  Point  Pleasant  through  the  breach  caused  by  this  caving.  The  lower  caving 
is  situated  at  and  immediately  lx?low  Point  Pleasant.  In  1899  at  this  place  the  river 
bank  b^;an  to  cave  in,  and  during  this  fiscal  year  the  caving  extended  in  width  and 
length  and  created  a  deep  pocket  just  abreast  of  station  1/17-f  83  of  the  levee. 

The  rate  of  caving  above  Point  Pleasant  has  been  as  follows:  Between  1889  and 
1897,  eight  years,  850  feet;  l>etween  1897  and  January,  1904,  seven  years,  1,750  feet; 
between  January  and  April  30,  1904,  three  months,  70  feet. 

The  rate  of  caving  below  Point  Pleasant  has  been  as  follows:  Between  1889  and 
1897,  eight  years,  500  feet;  between  1897  and  1899,  two  years,  250  feet;  Ixjtween  1899 
and  January,  1904,  five  years,  500  feet;  between  January  and  April  30,  1904,  three 
months,  20  feet. 

A  new  levee  loop  is  projecte<l  to  be  constructed  diu-ing  next  season's  work,  from  a 
point  on  the  existing  levee,  station  1/39 -82  to  the  hi^h  land  of  Lewis  Prairie,  to 
close  the  breach  made  by  this  caving.  The  length  of  this  new  loop  will  be  9,550 
feet,  and  the  estimated  yardage  86,000  cubic  yards. 

From  Gayoso,  Mo.  (105  R. ),  to  the  head  of  Islands  16  and  17  (114  R. )  the  bank 
during  the  year  has  been  caving.  The  active  caving  took  place  just  l:)elow  the  town 
of  Caruthersville,  Mo.  (110  R.),  1,500  feet  below  the  end  of  the  bank  revetment, 
where  part  of  the  loop  levee  built  in  1902-3  was  rendered  useless  and  a  new  loop 
had  to  oe  erected  dunng  this  fiscal  year. 

The  rate  of  caving  at.  Caruthersville,  Mo.,  has  been  as  follows:  Between  April, 
1902,  and  June  15,  1903,  520  feet;  between  June  15  and  August  23,  1903,  360  feet; 
between  August  23  and  September  30,  1903,  250  feet;  Ix^tween  September  30,  1903, 
and  April  30,  1904,  150  feet. 

In  1902-3  a  new  loop  was  constructed  near  Arkansas  and  Missouri  State  line,  from 
station  46/15  to  station  47/31  (127  R. )  in  rear  of  tlie  front  levee,  as  the  bank  at  this 
locality  was  caving  very  rapidly.  Since  last  year's  report  the  caving  has  not  materi- 
ally increased,  a  change  in  the  river  just  opposite  this  point  having  deflected  the 
current  from  the  Arkansas  bank. 

In  the  vicinity  of  River  Styx  (140  R. )  since  1891  the  bank  has  Ix^en  continually 
caving,  and  the  bank  had  approached  very  close  to  the  levee  between  stations  54/19 
and  65/10.  During  this  fiscal  year  the  increase  of  caving  took  plat-e  opposite  station 
54/40  and  left  only  a  distance  of  150  feet  between  the  center  of  the  embankment  and 
the  edge  of  the  river  bank. 

The  rate  of  caving  at  this  place  has  been  as  follows:  Between  1891  and  1897,  six 
years,  300  feet;  between  1897  and  OctolKjr,  1903,  880  feet;  Injtween  October,  1903, 
and  April  10,  1904,  110  feet. 

On  account  of  the  caving  bank  a  new  levee  loop  in  rear  of  the  existing  levee  will 
be  constructed  during  next  sea^^on,  and  the  levee  to  be  abandone<l  is  cal(!ulated  to 
contain  lt)8,000  cubic  yards. 

From  Carson  landing  (190  R.)  to  Pecan  Point  (196  R.)  the  bank  since  1883  has 
been  subject  to  erosion  and  caving.  The  caving  along  this  bend  is  irregular  and 
forms  a  succession  of  pockets  where  the  action  of  the  current  is  more  or  less  intense. 
The  caving  along  the  total  length  of  this  bend  (Island  35  bend)  has  a  maximum 
general  average  of  85  feet  per  year  during  a  twenty-year  perio<l,  and  the  existing 
levee,  notwithstanding  its  close  proximity  to  the  river  edge,  is  not  for  the  present  in 
dan^r  by  this  rate  of  caving.  In  my  report  submitted  December  6,  1903,  I  gave  in 
detail  the  rate  of  caving  of  the  different  points  along  this  Island  35  bend. 

From  mile  post  140  (218  R. )  to  station  143  15  (221  R. )  the  levee  is  also  very  close 
to  the  river  bank,  the  least  distance,  7(X)  feet,  being  at  mile  post  143. 

The  caving  since  1899  has  been  850  feet,  or  170  feet  per  year.  This  caving  does 
not,  in  my  mind,  threaten  the  existing  levee  on  Ro<lman  Point,  as  this  caving  is  due 
to  the  bar  formation  at  the  foot  of  Island  No.  40,  on  the  Tennessee  side,  which  is  now 
extending  southward  and  will  there  force  the  caving  lower  downstream  where  the 
levee  line  leaves  the  bank  of  the  river. 

The  caving  along  Walnut  Bend  (280-284  R. )  has  progressed  since  last  year's  report. 

A  survey  is  now  being  made  to  ascertain  the  extent  of  this  caving.     The  results  of 

this  survey  are  not  available  for  this  report. 

Respectfully  submitted. 

CiiAs.  Lk  Vasseuk, 

Capt  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 
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Appendix  2  M. 

BEPORT  OF  MR.  A.  MILLER  TODD,  ASSISTANT  ENGINEER,  ON  OPERATIONS   IN   LOWER  YAZOO 

LEVEE  DISTRICT  DURING   THE  SEASON   OP  1903-4. 

Memphis,  Tenn.,  May  i,  1904. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Lower  Yazoo  levee  district  for  the  season  of  1903-4: 

Extent  of  district  and  yardage. — ^The  district  covers  the  east  bank  of  the  river  from 
the  Coahoma-Bolivar  CSounty  line  (367  L. )  to  the  mouth  of  the  Yazoo  River  (599  L. ) 
(mouth  of  Yazoo  diversion  canal),  a  river  frontage  of  232  miles.  The  line  of  levee 
is  continuous  to  a  pojnt  in  Warren  County  on  Eagle  Lake  about  7  miles  back  of 
Brunswick  Landing  (580  L.J. 

There  was  built  during  the  year,  under  the  direction  of  the  United  States  engi- 
neers in  charge  of  the  improvement  of  the  mouth  of  the  Yazoo  River  and  Vicksbui^ 
Harbor,  about  1  mile  of  levee  from  just  across  the  mouth  of  the  Yazoo  diversion 
canal  opposite  Kleinston  (599  L.),  extending  across  West  Pass  up  toward  Kings 
Point.  This  levee  w^as  not  constructed  for  the  purpose  of  preventing  overflow,  but 
to  shut  off  the  inflow  and  outflow  through  west  pass  of  Lake  Centennial,  cutting  off 
the  eddy  up  past  Vicksburg.  It  is  constructed  to  a  grade  of  4  feet  above  the  nigh- 
water  of  1897,  8-foot  crown,  3  to  1  slopes  on  both  sides;  average  height,  22  feet; 
contents,  293,341  cubic  yards;  put  up  at  a  cost  of  $96,655.46. 

A  river  frontage  of  19  miles  is  }[et  unleveed,  and  a  large  portion  of  Issaquena, 
Sharkey,  Warren,  and  Yazoo  counties  is  overflowed  from  backwater,  beginning  at  a 
stage  of  45  feet  on  the  Vicksburg  gauge.  At  a  stage  of  49.4  there  is  estimated  to  be  an 
area  of  600  sauare  miles  overflowed  from  backwater. 

The  following  table  shows  the  new  loops  completed  during  the  year,  the  changes 
in  length,  and  the  yardage,  and  the  yardage  contained  in  the  levees  abandoned: 


Location  of  new  loops. 


Waxhaw 380  L. 

Lagrange 480  L. 

BaleshedNo.  1 535  L. 

Baleahed  No.  2 536  L. 

Shipland I  545  L. 

Cottonwood '  555  L. 

Albemarle I  568  L. 


Miles 
below 
Cairo. 


Stations. 


Beginning. 


1038+13 
140 
3166+50 
3188 
3491+10 
4265 
48^+59 


Total 


End  new 
levee. 


1225+83 
210+46 
8174+50 
3203 

3586+93 
4276+72 
4879+36 


End  old 
levee. 


1328.80 
197+78 
3174+60 
8208 
3586+12 
4278+61 
4870 


Length. 

Jevr 

Old 

levee. 

levee. 

Ftet. 

Feel. 

18,770 

29,017 

7,046 

5,773 

800 

800 

1,500 

1,500 

9,583 

9,502 

1,172 

1,861 

2,477 

1,541 

Cubic  yards 

thrown 

out. 


932,700 
62,161 
19,600 
40,000 

206,000 
82,000 
10,068 

1,292,418 


The  net  change  of  length  amounts  to  a  shortening  of  8,146  feet,  equal  to  1.54  miles. 

The  total  length  of  the  continuous  levee  line  is  now  186.8  miles. 

Cubic  yards. 

Added  during  the  year  by  the  United  States 1,905,842 

Added  during  the  year  by  the  levee  board 1, 738, 266 

Total  added  during  the  year 3,644,108 

Deduct  for  levees  abandone<l 1, 292, 413 

Net  yardage  added 2,351,695 

Contents  ot  levee  line  as  estimated  May  1,  1903 33,263,691 

Contents  of  levee  line  May  1,  1904 35,615,386 

COXSTRrCTIOX. 


On  May  1,  1903,  work  was  under  construction  of  two  projects,  for  description  of 
which  see  report  of  Mississippi  River  Commission  for  1903,  pages  245-246. 
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The  following  table  shows  all  uncompleted  work  under  contract  at  the  time  of  the 
last  annual  report: 


stations. 


1088>1080.... 
108(V-1116.... 
111&-1150.... 
1150-1183.... 
118S-1226.... 
1840-2070... . 

2iao-2^..>. 

8100-S125.... 
812&-S166.... 
8189-8229.... 
3229-8245.... 

100-200.... 

600-790.... 
1316-1780.... 
1730-2108.... 
2572-2880.... 
880O-4»42.... 
4670-4725.... 
4780-4890.... 
1890-6000.... 
5000-6170... . 


Total 


Miles 
below 
Cairo. 


880  L. 
880  L. 
380  L. 
880  L. 
880  L. 

402  L. 

403  L. 
434  L. 
434  L. 
434  L. 
434  L. 
480  L. 
496  L. 
500  L. 
505  L. 
531  L. 
552  L. 

567  L. 

568  L. 

569  L. 

570  L. 


Kind  of  work. 


New  levee 

do 

do 

do 

do 

Enlargement 

do 

New  levee 

do 

do 

do 

Enlargement 

do , 

Banquette  enlargement 
Banauette , 

Enlargement 

New  levee 

Enlargement 

do 

do 


In  place 
May  1,  1908. 


To  be  placed 
May  1,  1903. 


Cubic  yards. 


972 
66,175 


85,431 
100,870 
125,582 
114, 152 


3,509 


13.777 

35,005 

24,565 

136,868 


21,520 


CuJbic  yards. 

160,000 

175,000 

144,028 

93,825 

160,000 

160,000 

65,000 

57,569 

44,130 

24,418 

27,848 

60,000 

96.491 

100,000 

71,223 

24,995 

80,435 

11,005 

60,000 

63,480 

75,000 


Contractor. 


M.  J.  Roach  &  Co. 

Do. 

Do. 

Do. 

Do. 
Lowrance  Bros. 

Do. 
M.  J.  Roach  &  Co. 

Do. 

Do. 

Do. 
Walker  Stansell. 

Do. 

Do. 

Do. 
Lowrance  Bros. 
L.  G.  Dulaney. 
Israel  R.  Bobbitt. 
Thoa.  Wortbington. 
Donovan  &  Daley. 
Morgan  &  McCarten. 


728.426 


1,744,447 


All  construction  work  had  been  suspended  on  account  of  the  flood  stage  of  the 
river,  and  at  the  beginning  of  the  period  covered  by  this  report  forces  were  at  work 
on  but  three  of  the  contracts,  viz:  Stations  1116-1150  (380  L. )  and  stations  1150-1183 
(380  L. ),  of  the  new  Waxhaw  levee,  and  stations  1730-2108  (505  L.),  banquette  work. 

On  June  10  proposals  were  received  for  constructing  a  levee  around  Lagrange 
crevasse  (480  L. ).  The  work  was  divided  into  two  sections,  the  upper  one,  stations 
140-177,  containing  133,000  cubic  yards,  and  the  lower  one,  stations  177-210,  contain- 
ing 137,000  cubic  yards.  Both  sections  were  placed  under  contract  with  Walker 
Stansell  at  15.74  cents  per  cubic  yard,  he  being  the  lowest  bidder.  Work  was  com- 
menced on  both  sections  on  June  18, 1903.  The  seep  water  and  the  June  rise  delayed 
very  active  construction  until  July  1. 

On  September  5  proposals  were  received  for  building  a  levee  around  the 'Albemarle 
crevasse.  One  contract  was  let,  from  stations  4854  to  4879  (568  L. ),  to  Lowrance 
Bros.,  at  21.5  cents  per  cubic  yard.  Force  was  moved  on  this  contract  at  once  and 
work  was  under  way  by  Septeml^er  15,  1903. 

All  work  under  contract  was  very  well  covered  by  November  1,  with  the  excep- 
tion of  the  following:  Section  2,  Waxhaw  lx>op  (stations  1080-1116,  380  L. );  the  four 
uncompleted  sections  of  Jenkins  loop  (434  L.);  the  enlargement  contract,  stations 
100-200  (480  L.);  the  banquette  contract,  stations  1346-1730  (500  L.),  and  the 
enlargement  contracts,  stations  4780-4890  (568  L.),  and  5000-5170  (570  L.). 

The  weather  conditions  were  the  very  best,  scarcely  a  day  being  lost  on  account  of 
rain  from  Septeml)er  to  March.  A  table  showing  the  ramfall  at  Greenville  from 
May  1,  1903,  to  May  1,  1904,  iH  appended  to  this  report,  which  also  shows  the  mean 
rainfall  from  1886  to  1904.  The  total  rainfall  for  the  year  was  14.06  inches  less  than 
the  mean  for  the  eighteen  years  beginning  with  1886. 

The  labor  conditions,  however,  were  very  acute  in  manv  localities,  and  in  most 
every  instance  the  contractors  were  short  of  lal)or  practicafly  all  the  time.  During 
the  latter  half  of  October  the  contractors  were  all  notitied  that  they  must  put  suflS- 
cient  forces  to  work  on  their  respective  contracts  to  complete  l)y  February  1,  1904, 
the  expiration  of  contract  time  for  all  the  new  contracts.  Plenty  of  teams  were 
moved  on  the  work  in  most  cases,  but  on  account  of  the  acute  labor  conditions  the 
work  fell  behind  about  a  mouth. 

Thomas  Wortbington,  contractor  for  the  enlargement  work,  stations  4780-4890 
(568  L. ),  refused  to  undertake  the  work,  claiming  that  on  account  of  a  crevasse  washing 
away  some  ten  stations  the  conditions  were  so  materially  changed  as  to  justify  the 
annulment  of  the  contract.  After  finding  that  the  contractor  was  not  going  to  take 
any  steps  to  move  a  force  on  the  work,  a  contract  was  entered  into  with  G.  A.  Low- 
rance to  do  the  work  at  23  cents  per  cubic  yard.  The  price  bid  by  Wortbington  was 
19.4  cents  per  cubic  yard. 

On  account  of  the  impossibility  of  obtaining  new  contractors  with  available  outfits 
to  move  on  the  Lagrange  and  Albemarle  crevasse  loops  and  on  other  contracts,  the 


216    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

completion  of  which  was  considered  important  before  the  high-water  season  of  1904, 
the  contractors  on  all  the  contracts  now  remaining  uncompleted  were  eiven  extension 
of  time  in  order  that  they  might  undertake  and  push  to  completion  tne  more  impor- 
tant work.  All  the  contracts  intended  to  be  completed  before  the  high  water  were 
finished  by  March  1.  Work  progressed  satisfactorily  on  the  remaining  contracts  up 
to  the  time  of  the  overtopping  of  the  banks  by  the  river  early  in  April.  By  April  15 
work  was  suspended  on  all  the  uncompleted  contracts  except  the  Jenkins  loop  ( 434  L. ) . 
The  following  is  a  list  of  the  uncompleted  contracts  remaining  on  April  30, 1904. 


stations. 

Miles 
below 
Cairo. 

Kind  of  work. 

In  place  May 
1,  19(M. 

To  be  placed 
May  1, 1904. 

Contractor. 

1840-2070 

402  L. 

403  L. 
434  L. 
434  L. 
480  L. 
MO  I.. 

Enlargement 

do 

Cubic  yards. 
67,892 
85,878 
139,637 
127,418 
19.930 
64,695 

Cubic  yards. 
92.108 
83,622 
10,363 
14.582 
10,070 
35,300 

Lowrance  Bros. 

2130-2230 

Do. 

3189-3229 

New  levee 

M.  J.  Roach  &  Co. 

3229-3245 

do 

Do. 

100-200 

Enlargement 

Banquette 

Walker  Stansell. 

1346-1730 

Do. 

Total 

455,450 

196,045 

Methods  of  construction, — Methods  of  levee  building  have  remained  practically  the 
same  as  heretofore.  '  The  only  change  of  note  is  the  use  of  traction  engines  of  from 
12  to  20  horsepower  to  pull  the  elevating  graders  u»ed  for  loading  dump  wagons, 
instead  of  the  large  number  of  teams  us^  neretofore.  The  traction  engines  work 
very  well  for  this  purpose  where  the  material  is  a  firm,  hard  buckshot,  but  where  a 
soft  material  is  encountered  the  engines  are  unable  to  pull  the  grader  on  account  of 
the  driving  wheels  slipping. 

The  use  of  the  engines  does  not  seem  to  materially  increase  the  team  average, 
allowing  that  the  engines  themselves  are  an  equivalent  to  eight  teams  each,  which  is 
a  fair  estimate;  the  only  advantage  gained  in  their  use  is  a  saving  in  the  number  of 
laborers  necessary  to  operate  an  outfit.  They  are  verv  troublesome  and  expensive 
to  keep  up,  much  time  being  lost  on  account  of  breakdowns.  In  order  to  success- 
fully operate  a  grader  outfit  using  traction  engines,  it  must  be  run  on  a  large  scale, 
and  an  extra  engine  kept  at  all  times  to  take  the  place  of  the  engines  that  break 
down.  These  engines  demand  the  services  of  the  very  highest  class  of  steam 
engineers  for  their  operation.  I  do  not  think  that  so  far  they  have  been  a  success, 
as  a  rule,  in  levee  building. 

New  specifications. — The  advisory  board  of  assistant  engineers  of  the  first,  second, 
and  third  districts,  Mississippi  River  improvement,  by  your  direction,  compared  and 
considered  the  specifications  for  levee  building  in  use  in  the  three  districts,  and  by 
adopting  the  best  clauses  in  all  the  sets  of  specifications  considered,  rejecting  useless  or 
obsolete  provisions,  and  making  such  changes  as  late  experience  and  practice  indi- 
cated as  oest,  a  set  of  specifications  was  recommended  for  adoption  as  applicable  to 
these  districts.  The  specifications  were  adopted  practically  as  recommended,  and 
all  contracts  for  the  expenditure  of  1904-5  allotments  were  let  under  these  specifi- 
cations. 

Project  for  expenditure  of  1904-5  allotment. — The  allotment  to  the  Lower  Yazoo  levee 
district  for  the  year  1904-5  was  $150,000,  from  which  $50,000  was  afterwards  deducted 
to  be  applied  to  revetment  construction  for  the  protection  of  levee  at  Longwood 
(501  L. ).  Below  is  a  statement  of  the  project  adopted  for  the  expenditure  of  the 
$100,000  balance: 


stations. 


3J-  100. 
200-  .'KJO. 
560-  000. 
940-1000. 

looo-noo. 

IIOO- 1-200. 
1200-1370. 


Total 


478 
48:5 
483 
494 
49.5 
496 
497 


L. 
L. 
L. 
L. 
L. 
L. 
L. 


Kind  of  work. 


Net  grade  proposed. 


I 


Enlargrcment 2  feet  RlK)ve  1903  high  water. 

Touping do , 

Kniargeraenl do , 

do do 

<lo do 

d<» <lo 

Topping do 


Estimated 
yardage. 


32,000 
60,000 
20,000 
70.000 
1 10.000 
100.  OOO 
20,000 

412,000 
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Enlargement^  8-foot  crown,  3  to  1  slope  both  sides.  Topping,  4-foot  crown,  3  to  1 
slope  on  land  side,  2  to  1  slope  on  river  side. 

Total  earthwork,  412,000  cubic  yards,  estimated  to  cost ,...  $75, 000 

Weed  cutting,  etc 6,000 

Engineering,  surveys,  etc , 19,000 

Total 100,000 

Proposals  were  received  for  the  earthwork  on  April  13, 1904,  and  the  seven  sections 
were  awarded  to  M.  J.  Koach  &  Co.,  at  18.9  cents  per  cubic  yard,  this  being  the  lowest 
bid  received.  Contractors  are  beginning  to  move  on  the  work  already,  and  as  soon 
as  the  stage  of  the  river  wdll  permit  this  work  will  all  be  put  under  construction. 

A  table  accompanies  this  report,  showing  cost  and  all  constniction  details  of  work 
done  during  the  year.  The  average  cost  of  all  work  let  in  the  district,  not  including 
the  contracts  let  on  April  13,  1904,  was  17.2  cents  per  cubic  yard. 

Levee  board  construction. — The  Mississippi  levee  board  had  at  the  beginning  of  the 
present  season  600,000  cubic  yards  of  uncompleted  work  under  contract.  Practically 
all  of  this  work  has  been  completed  during  the  season.  Since  May  1, 1903,  they  have 
put  under  contract  and  undertaken  by  day  force  4,236,987  cubic  yards,  of  which 
3,726,636  cubic  yards  was  for  new  loops  to  cover  caving  banks.  A  statement  accom- 
panies this  report,  showing  work  done  by  the  Mississippi  levee  board  during  the  year. 

REPAIRS    AND   MAINTENANCE. 

Considerable  dama^  has  been  done  to  the  exposed  reaches  along  the  levee  line  by 
severe  windstorms  while  the  river  was  against  the  levee  during  the  flood  of  1903,^ 
and  weak  points  developed  at  several  places,  which  it  was  thought  best  to  cut  out 
and  strengthen.  The  line  was  overtopped  below  Greenville  by  the  flood  level  for 
long  stretches,  and  here  the  dirt  had  been  moved  over  from  the  land  side  of  the  crown 
to  the  river  side  in  order  to  afford  a  little  additional  height. 

A  project  for  repairing  all  such  reaches  was  formulated  in  June,  1903,  covering  the 
expenditure  of  $40,000  then  available  for  this  purpose.  Later  it  was  found  necessary 
to  include  the  Albemarle  crevasse  loop,  which  was  estimated  to  cost  $20,000,  thus 
reducing  the  amount  available  for  repairs  to  $20,000,  and  the  original  project  was 
considerably  modified,  leaving  off  most  of  the  emergency  topping.  The  repair  work 
was  done  by  hired  teams,  the  contractor  furnishing  complete  outfits,  including  all 
tools  and  labor.  Two  outfiis  were  employed,  one  above  Greenville,  G.  R.  Lacy, 
contractor,  furnishing  16  teams  at  $6.50  per  day,  and  the  other  below  Greenville, 
L.  C.  Dulaney,  contractor,  furnishing  20  teams  at  $6  per  day.  This  plan  was  found 
very  satisfactory,  as  it  was  not  necessary  to  set  any  definite  localities  at  which  to 
work. 

Each  contractor  commenced  at  the  upper  end  of  his  respective  reach,  each  outfit 
being  in  charge  of  a  capable  inspector,  employed  by  the  Government,  and  only  the 
most  important  and  urgent  work  was  undertaken.  The  following  statement  shows 
in  detail  all  repairs  undertaken,  together  with  the  cost  of  same,  and  locality  of  work: 


Stations. 


215-400. 


1610-1647. 
1698-1700. 


2687-2640. 


2650-2670. 
S330-3410. 


Miles 
below 
Cairo. 


Nature  of  work. 


3>'>8  L. 

400  L. 
402  L. 


418  L. 


418  L. 
437  L. 


Restoring  section  of  levee  damaged 

by  wave  wash 

Eraergenry  topping 

Excavating  dangerous  sand  boil,  tak- 
ing out  about  one-half  section  of 
levee,  digging  muck  ditch,  and  re- 
storing removed  material 

Removing  brush  and  sacks,  exaivat- 
ing  and  cutting  muck  ditch,  and  re- 

fUling  plough 

Restoring  section  of  levee  damaged 

by  wave  wash 

Restoring  section  of  levee  damaged 
by  wave  wash  (very  long  haul) 


Cubic 

yards 

handled. 


15,802 
3,108 


8, 871 

6,946 
2, 623 
8,282 


Cost. 


83,507.25 
1,140.75 


711.73 

1,46G.50 

561.00 

2, 202. 82 


Total  above  G  reen ville \      40, 132        9, 590. 05 


Cost  per 
cubic 
yard. 


Cents. 


22.2 
36.7 


21.1 

21.1 
21.0 
26.5 


23.8 
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Stations. 

Miles 
below 
Cairo. 

Nature  of  work. 

Cubic 

yardH 

handled. 

Cost. 

Cost  per 
cubic 
yard. 

2928-3136 

533  L. 
587  L. 
543  L. 
556  L. 

556  L. 
556  L. 

1  Topping  to  1  foot  above  high  water. 
>    1903,  restoring  land  side  crown  of 
levee,  and  repairs  to  road  crossings . 
New  emergency  levee 

12,000 
24.980 

1,825 

W,  773. 00 
6,749.12 

1,596.00 

QmU. 

8200-3269 

8430-3500 

39.8 

4265-4277 

23.1 

4215-4265 

Topping  to  1  foot  above  1903  high  wa- 
■     ter,  restoring  land  side  crown  of 
I    levee,  and  repairs  to  road  crossings . 

Total  below  Greenville 

427»-4332 

42.1 

40,675 

12, 118. 12 

29.7 

Grand  total 

80,807 

21,708.23 

26.8 

In  addition  to  the  above  repairs  an  amount  of  $622.50  was  paid  for  repairing 
sloughs  on  accepted  banquette  work,  bringing  the  total  for  the  district  to  $22,330.73. 


WEED   CUTTING. 


Proposals  for  weed  cutting  along  the  line  of  levee  were  received  July  27,  1003. 
Contracts  were  let  to  the  lowest  and  best  bidders,  as  follows: 


stations. 


ABOVE  OREEN- 
yiLLE. 


0-600 

600-1088.. 
1500-3100. 
8283-3410. 
8562-4200. 


Contractor. 


Total 


E.  M.  Allen 

do 

do 

B.  F.  Lacey 
do 


BELOW  GREEN- 
VILLE. 


200-1000. . 

1800-2100. 
2100-6888. 


Total 

Grand  total. 


B.  F.  Lacey 

Thos.  Worthington 
Jno.  M.  Chilton 


Number 
stations 
in  reach. 


500 
538 
1,600 
177 
638 


8.458 


800 

800 

8.314 


Price  per 
station. 


4,914 


8,367 


Cents. 
50.0 
85.0 
45.0 
43.0 
43.0 


43.7 


45.0 
40.0 
22.0 


28.7 


34.9 


Cost. 


t230.00 

188.30 

720.00 

76.11 

274.  at 


1,508.75 


360.00 
320.00 
729.08 


1.409.08 


2.917.83 


In  addition  to  the  above  contracts,  weeds  were  cut  by  day  labor  on  295  stations 
between  stations  500  and  600  and  between  stations  1730  and  2108,  below  Greenville; 
cost  $65.08,  makine  a  total  cost  for  weed  cutting  in  the  district  of  $2,982.91. 

For  about  two-tnirds  of  the  levee  line  July  and  August  are  about  the  proper 
months  in  which  to  cut  the  weeds.  There  are  many  reaches,  however,  where  the 
sod  has  not  formed  a  good  mat,  and  where  the  levees'  are  fenced  in  it  is  imperative 
to  cut  the  weeds  during  the  latter  part  of  May  or  early  in  June.  Such  reaches  have 
to  l>e  cut  the  second  time  in  August.- 

Sodding. — No  resodding  was  necessary  during  the  season. 


niOH-WATER   MAINTENANCE.. 


A  freshet  out  of  the  Ohio,  culminating  with  a  rise  in  the  upper  Mississippi,  caused 
the  river  to  go  above  the  danger  line  at  Cairo  and  attain  a  maximum  stage  of  49.1  on 
April  5, 1.5  feet  below  the  maximum  reading  of  1903.  Ten  days  after\i'ards  the  river 
at  Helena  came  to  a  stand,  registering  47.7  on  the  gauge,  3.3  feet  below  the  maximum 
of  last  year.  The  following  table  gives  the  differences  between  this  flood  and  the 
1897  and  1903  high  waters  at  intervals  along  the  entire  district: 
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Miles  be- 

Sta- 

low 

tion. 

Cairo, 

left  bank. 

0 

869 

240 

370 

8flO 

878 

1200 

393 

1600 

396 

1810 

402 

2600 

417 

8080 

483 

8400 

439 

8mo 

440 

saoo 

457 

8fi7(^ 

468 

8882 

461 

4270 

478 

870 

484 

880 

495 

1600 

502 

2000 

513 

2900 

583 

8400 

542 

4000 

555 

4800 

568 

6200 

573 

599 

Locality. 


Coahoma  -  Bolivar    county 

line. 

Australia 

Gunnison 

Mouth  White  River  Range . 

Rosedal  e 

Beulah 

Bolivar 

Eutaw  Landing 

Arkansas  City  gauge 

Huntington  levee 

Bolivar- Washington  county 

line. 

Mound  Bayou 

Carters  Neck 

Green vi  lie  gauge 

Warfleld  Point 

Deerfleld 

Longwood 

Leota 

Mayersville 

Lake  Providence  gauge 

Fitlers 

Duvall 

Brunswick 

Vicksburg  gauge 


Below 

Below 

high  wa- 

high wa- 

ter, 1897. 

ter,  1908. 

Feet 

Feet. 

3.1 

4.0 

3.1 

4.0 

3.1 

4.1 

2.9 

4.2 

2.9 

4.2 

2.8 

4.1 

3.5 

4.1 

3.6 

3.9 

.   2.9 

4.0 

2.6 

2.2 

1.0 

3.6 

2.3 

3.7 

2.8 

3.9 

8.2 

5.6 

3.3 

5.5 

3.0 

5.1 

2.2 

.  5.0 

2.8 

5.0 

1.8 

4.7 

2.0 

4.0 

2.4 

4.8 

2.7 

5.2 

2.0 

4.8 

5.5 

4.9 

Date  of 
culmina- 
tion. 


Remarks. 


1904. 


Apr.  18 


Apr.   19 


Apr.  20 


Apr.  21 


Apr.  24 


Opposite  station  1200. 


Opposite  station  3400. 


Opposite  station  8400. 


A  comparative  profile  showing  the  elevation  of  the  top  of  the  levee  and  the  1897, 
1898,  1903,  and  1904  high-water  slopes  throughout  the  district  accompanies  this 
report. 

It  will  be  noted  that  the  river  was  at  no  place  within  less  than  5  feet  of  the  top  of 
the  levees;  hence  active  high- water  operations  were  not  necessary.  It  was  necessary, 
however,  to  guard  against  the  ends  of  the  spur  dikes  at  Catfisn  Point,  Huntington 
short  line,  and  across  other  necks  being  washed  away  by  the  swift  current;  to  be 
prepared  along  all  the  reaches  exposed  to  wave  wash  in  case  of  severe  wind  storms 
arising,  and  to  patrol  the  levee  daily  in  order  that  any  weak  places  might  be  prooaptlv 
detected.  The  Mississippi  levee  board  undertook  this  maintenance  as  outlineo. 
Revetting  the  ends  of  the  spurs  was  the  only  work  found  necessary  except  at  Bale- 
shed  (537  L. ),  where  a  considerable  reach  of  levee  was  threatened  by  caving  bank. 
A  protection  levee  had  been  built  covering  the  nearest  point  to  the  river  bank,  but  a 
very  rapid  cave  developed  some  distance  below  the  levee  covered  by  this  loop.  Oppo- 
site station  3202,  on  the  night  of  April  9,  the  shore  caved  back  a  distance  of  over  100 
feet,  breaching  the  main  }x)rtion  of  the  levee.  The  cave  extended  to  the  intersection 
of  the  inner  banquette  crown  with  the  land  side  slope.  The  breach  was  about  120 
feet  wide.  The  water  was  standing  about  4  feet  high  against  the  slope,  and  had  the 
levee  caved  entirely  through  it  would  have  caused  a  crevasse,  ana  great  damage 
would  have  been  done.  The  pennanent  loop  to  cover  all  the  line  threatened  in  this 
locality  had  just  been  put  under  construction  by  the  levee  board,  and  about  150 
teams  were  on  the  ground.  These  were  put  to  work  on  the  morning  of  April  10, 
building  across  the  sharp  angle  just  back  of  the  breach.  Before  night  this  worK  made 
the  situation  safe,  in  case  of  at  least  another  cave  of  100  feet.  A  levee  1,500  feet  long 
was  commenced  at  once,  and  within  twenty-four  hours  this  had  been  brought  up 
above  the  water  level,  and  was  carried  up  to  a  safe  height  within  the  next  four  days, 
and  if  the  front  line  had  cave<l  in  this  loop  would  have  effectually  held  out  the  water. 
The  levee  board  expende*!  on  the  emergency  loops  at  this  point  $11,287.20,  and  for 
all  other  high-water  operations  $1,536.74. 

General  remarks  on  the  high  irater. — By  reference  to  the  table  showing  the  compar- 
ative heights,  it  will  l>e  noted  that  this  year's  high  water  was  practically  parallel 
to  the  level  of  the  1903  water  from  the  upper  end  of  the  district  to  Arkansas  City. 
Between  Arkansas  City  and  (ireenville  there  appear  to  be  local  influences  that  pro- 
duce a  varying  high-water  slope,  steep  at  moderately  high  stages  and  much  gentler 
as  the  river  reaches  an  extreme  high  stage.  This  influence  must  account  for  the 
average  slighter  differences  between  the  1903  and  1904  water  levels  all  the  way  to 
the  lower  end. 
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SURVEYS,  ETC. 

Location  survevs  were  made  for  the  following  new  loops:  La  Grange  (480  L.), 
Baleshed  (537  L.),  Albemarle  (568  L. ),  and  Albemarle  to  Chotard. 

Shore-line  surveys  were  made  at  Waxhaw  (380  L. ),  Choctaw  Bend  (434  L.  )f  Long- 
wood  (501  L.) ;  Baleshed  (537  L.),  Shiloh  (555  L.),  and  Duvall  to  Chotard  (568  Lu). 
All  of  the  above  were  accomplished  with  the  rejjular  forces  in  the  field  engaged  on 
inspection  of  levee  construction,  the  only  additional  cost  being  the  hire  of  a  few 
laborers.  All  the  surveys  were  plotted,  niaps  and  blueprints  made,  and  copies  fur- 
nished the  Memphis  oftice. 

BANK   LINES. 

The  caving  al  1  along  this  district  has  been  A'ery  active  since  the  1903  high  water.  At 
the  date  of  tne  last  annual  report,  on  account  of  the  water  still  being  over  the  bank, 
none  of  the  usual  spring  shoreline  surveys  had  been  made.  As  soon  as  the  river 
receded  within  its  banks  the  caving  in  nearly  all  of  the  bends  was  observed  to  be 
especially  active.  Below  is  set  forth,,  briefly,  the  results  of  surveys  and  observations 
along  the  active  caving  reaches,  made  at  inter\'als  during  the  year. 

Parkers  to  Dennis  Ixinding  (S67-S73  L.). — A  shore-line  survey  run  in  June,  1903, 
indicated  active  caving  along  this  entire  reach.  In  February,  1904,  the  shore  line 
was  run  by  the  Mississippi  levee  board,  and  showed  the  following  amount  of  cave  at 
the  most  threatened  points:  Station  135,  300  feet  caved  off  in  nine  months,  with  450 
feet  remaining  to  slope  of  levee,  and  at  station  390,  370  feet  caved  off  in  nine  months, 
leaving  650  feet  between  shore  and  levee. 

This  amount  of  caving  indicated  that  the  question  of  a  new  levee  location  to  cover 
this  front  must  be  considered  without  delay.  The  levee  board  had  a  very  compre- 
hensive survey  made  of  the  locality,  and  they  finally  decided  to  let  contracts  for  the 
entire  loop,  beginning  at  the  county  line  and  joining*  the  present  levee  at  station  450. 
The  upper  end  will  not  be  worked  on  until  it  is  dec^ided  whether  or  not  the  Yazoo- 
Mississippi  Delta  levee  board  will  build  from  the  county  line  up,  connecting  with 
their  levee  just  below  the  new  Malone  loop. 

Waxhaw  front  {39fS-S94  L, ). — A  new  levee  covering  this  reach  was  under  contract 
at  the  date  of  the  last  annual  report.  The  caving  waa  so  active  that  it  was  thought 
best  to  push  the  loop  to  completion  before  the  high-water  season  of  this  spring.  This 
was  done,  the  new  levee  being  entirely  completed  on  March  1, 1904.  The  caving  still 
continues  very  active,  and  the  old  levee  will  probably  be  breached  within  the  next 
year. 

Choctaw  Bend  {430-435  L.). — Caving  along  this  reach  has  not  been  very  active. 
The  immediately  threatened  portion  of  the  levee  is  covered  by  a  new  loop  under 
construction.  The  angle  at  station  3308  will  probably  cave  in  about  five  years  at  the 
present  rate,  which  will  necessitate  a  new  loop  from  stations  3260  to  3350. 

Bachelors  Bmd  {475-479  L,). — The  caving  has  almost  ceased  in  this  reach,  and 
from  present  indications  the  construction  of  a  new  levee  in  this  vicinity  may  be 
postponed  indefinitely. 

Below  Greenville  {^478  L. ). — Active  caving  for  the  first  time  in  many  vears  was 
noteil  opposite  stations  80  to  140,  the  caving  occurring  at  about  a  bank  rail  stage. 
Opposite  station  96  the  bank  has  caved  130  feet  since  the  last  survey,  in  1894,  and 
practically  all  went  in  during  this  season.  At  this  jwint  there  remains  only  320  feet 
from  the  bank  to  the  levee,  and  should  this  caving  continue  a  new  levee  will  have 
to  be  constructed  within  the  next  two  years. 

Longwood  front  {499-50;i  L. ). — This  bend  has  caved  steadily  at  the  rate  of  about 
150  feet  per  annum  for  the  past  ten  years,  and  after  the  river  came  within  its  banks 
it  was  noted  that  between  stations  1400  and  1450  the  caving  had  set  in  at  a  greatly 
increased  rate.  Surveys  indicated  that  if  the  rate  of  caving  continued  the  levee 
would  be  breached  in  about  eighteen  months.  The  present  levee  along  this  reach 
crosses  what  was  once  the  old  river  bed,  and  averages  26  feet  in  height  Surveys 
were  made  covering  all  possible  locations  for  a  new  levee,  and  it  was  found  that  it 
would  cost  more  and  take  longer  to  buil<l  a  levee  of  the  most  temporary  character 
than  would  be  necessary  to  construct  about  5,500  feet  of  revetment,  which  amount 
would  cover  the  immediately  threatened  {portions  of  the  levee.  It  has  been  decided 
to  undertake  the  revetment  during  the  coming  season.  The  United  States  will  con- 
tribute $150,000,  and  the  balance,  if  any,  will  be  furnished  by  the  Mississippi  levee 
board. 

Bend  of  hlnnd  Xo.  9^  (527-530  L.). — Caving  has  continued  steadily  at  the  rate  of 
about  150  feet  j>er  annum  throughout  this  entire  reach.  The  distance  to  the  river 
bank  from  the  nearest  j)oint  to  the  levee  in  November,  1903,  was  450  feet.    The  levee 
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board  has  made  eurveys  for  a  new  loop  to  cover  this  reach,  and  it  is  probable  that 
this  work  will  be  undertaken  by  them  during  the  present  year. 

Shipiand  Front  (*646  L. ). — Since  1900  until  the  past  season  very  little  caving  occurred 
along  this  reach.  When  the  stage  of  the  river  reached  very  near  low  water,  caving 
set  in  very  actively  along  the  entire  reach.  From  station  3500  to  below  station  3550 
caving  amounted  in  places  to  as  much  as  160  feet  per  month.  The  levee  board  let 
an  emergencv  contract  for  the  construction  of  a  new  levee  of  about  145  stations,  and 
containing  aoout  360,000  cubic  yards.  This  work  was  let  at  27  cents  per  cubic  yard, 
to  be  completed  in  sixty  days.  *  Work  was  commenced  about  January  10,  1904,  and 
completea  March  1.  As  soon  as  the  river  rose  to  about  a  mid  bank  stage  the  caving 
ceased,  and  to  date  the  old  levee  has  not  been  breached. 

Shiloh  Front  (555  L. ). — The  bank  opposite  the  threatened  point,  station  4215,  caved 
very  rapidly  during  the  high  water  of  1903.  Surveys  indicate  that  about  450  feet 
caved  into  the  river,  leaving  only  450  feet  between  the  levee  and  the  river.  This  is 
essentially  a  high-water  cave,  and  since  the  river  retired  within  its  banks  last  season 
until  the  water  came  up  this  year,  practically  no  caving  had  occurf^d.  A  survey,  as 
soon  as  the  stage  of  the  river  will  permit,  may  indicate  that  a  loop  will  be  nece^ry 
here  during  the  present  season. 

Duvallto  Choiard  {568-570  L. ). — Caving  continues  very  active  throughout  this  reach. 
The  Duvall  loop  was  completed  during  the  year,  covering  levee  which  had  breached 
for  about  1,500  feet  at  the  upper  end.  The  rate  of  caving  averages  about  200  feet  per 
annum,  and  from  stations  4900a  to  4950  the  caving  during  the  current  period  has 
been  especially  active.  The  shore  line  survey  of  April,  1904,  showed  that  opposite 
station  4903  the  caving  amounted  to  260  feet  in  eignt  months,  leaving  only  480  feet 
between  the  river  bank  and  the  levee.  A  new  levee  to  cover  the  threatened  reach 
will,  for  some  2,000  feet,  follow  the  west  bank  of  an  arm  of  Steels  Bayou,  and  for 
about 3,000  feet  will  pass  through  a  low,  timber  flat,  which  will  make  the  new  levee 
difficult  to  build  in  one  season  without  exceptionally  good  weather  conditions.  It 
is  understood  that  the  Mississippi  levee  board  will  build  this  loop,  providing  they 
have  enough  funds  to  cover  the  cost.  If  it  is  not  undertaken  by  them,  it  should  be 
provided  for  out  of  the  1905-6  allotment  for  this  district. 

General  remarks  on  caving  Ininks. — It  has  been  customary  to  make  at  intervals  shore- 
line surveys  of  all  reaches  where  the  levee  is  threatened.  This  survey  only  included 
the  location  of  the  bank  line.  I  am  of  the  opinion  that  a  mere  knowledge  of  the 
progress  of  the  caving  is  not  suffacient  data  on  which  to  base  recommendations  for 
new  levees.  The  surveys  should  be  made  regularly  at  intervals  of  six  months,  in 
May  and  June,  or  as  soon  as  ])os8ible  after  the  high-water  period  will  permit,  and 
also  in  October  or  November,  and  should  include,  besides  the  regular  shore-line 
surveys,  the  location  of  ranges  about  1,500  feet  apart,  on  which  should  l^e  based  a 
hydrographic  survey  from  bank  to  bank.  By  a  comprehensive  study  of  the  sub- 
aqueous cnanges  I  am  confident  that  changes  in  the  bank  line  may  be  more  confidently 
predicted,  which  may  influence  the  new  locations,  or  might  probably  lead  to  the 
saving  in  levees  built,*  which  levees  might  possibly  prove  unnecessary  on  account  of 
cessation  of  caving. 

I  estimate  that  in  this  district  about  25  miles  should  V)e  surveyed  at  a  cost  of  ap- 
proximately $60  per  mile,  amounting  to  $1,500  for  one  survey,  or  $3,000  for  two,  dur- 
mg  the  season. 

If  it  should  not  l>e  deemed  wise  to  make  two  surveys  during  the  year,  I  would  rec- 
ommend that  at  least  one  be  made,  as  outlined,  during  October  and  November. 

niGII-WATER   OBSERVATIONS. 

Spikes  were  set  marking  the  1904  floo<i  level  on  all  local  gauge  trees.  The  eleva- 
tions were  taken  by  observing  the  distance  below  the  zero  of  the  gauges  which  mark 
the  elevation  of  the  1897  high  water.  The  elevations  have  been  plotted  on  a  profile 
submitted  herewith,  showing  also  for  coni]mrison  the  high-water  slopes  of  1897, 1898, 
and  1903.  Also  the  elevation  of  the  top  of  the  levee  as  it  exists  at  the  close  of  the 
period  covered  bv  this  report. 

The  extent  of  the  backwater  around  the  lower  end  of  the  levee  system  was  ol>served, 
and  the  result  is  plotted  on  a  map  submitted  herewith,  showing  also  the  backwater 
overflow  of  1898  for  comparison. 

BACKWATER   OVERFLOW    AT   LOWER    END   OF   DISTRICT. 

By  reference  to  the  overflow  map  it  will  l)e  seen  that  the  extent  of  the  backwater 
was  very  little  less  than  it  was  in  1898,  when  the  gauge  registered  49.4  at  Vicksburg. 
The  maximum  gauge  reading  this  year  at  Vicksburg  was  46.9,  2.5  feet  lower  than 
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1898.  Hence  it  will  be  seen  that  nearly  everv  year  between  500  and  600  square  miles 
of  the  finest  land  in  the  delta  will  be  overflowed.  This  overflow  could  practically 
all  be  shut  off  by  extending  the  levee  from  Eagle  Lake  down  to  and  across  the  ola 
mouth  of  the  Yazoo  (now  rapidly  silting  up  since  the  Yazoo  has  been  diverted)  to  a 
junction  with  the  levee  being  built  on  Kmgs  Point  in  connection  with  the  Yazoo 
diversion  canal.  This  would  be  an  example  of  the  complete  closure  of  a  basin. 
There  is  one  objection,  however,  w^hich  might  prove  to  be  a  serious  one;  that  is,  the 
end  of  the  levee  at  present  is  built  so  close  to  the  Yazoo  diversion  canal  that  it  is  not 
certain  that  enough  cross-section  area  is  left  to  carrv  the  Yazoo  at  flood  stages,  and 
it  is  absolutely  ceitain  that  if  the  levees  were  closea  up  down  to  this  point,  in  the 
event  of  a  crevasse  anywhere  in  the  Upper  or  Lower  Yazoo  basin,  the  opening  would 
not  be  sufficient  to  pass  this  water  without  impounding  it  to  some  extent.  This  lat- 
ter objection  could  hardly  be  ui^ged  seriously,  however,  because  a  certainty  of  over- 
flow at  47  feet  on  the  Vicksburg  gau^  always  exists  if  the  levee  is  never  extended; 
whereas  if  the  backwater  is  shut  out  it  is  hardly  possible  that  any  crevasse  overflow 
would  be  more  than  the  present  backwater  overflow. 

I  call  attention  to  the  possibility  of  this  levee  extension  not  with  the  idea  that  it 
is  now  feasible  or  practicable,  but  it  is  almost  certain  to  come  up  for  serious  considera- 
tion within  the  next  few  years.  A  survey  was  made  in  1893  by  the  United  States  for 
an  extension  to  the  mouth  of  the  Yazoo  (as  it  existed  then),  under  the  direction  of 
Capt.  C.  McD.  Townsend,  CorpB  of  Engineers.  For  his  report  and  recommendations, 
see  Annual  Report  of  Chief  of  Engineers,  1894,  p.  2923. 

This  survev  would  be  of  no  use  in  studying  the  situation  at  the  present  time.  I 
think  it  would  be  well  to  make  a  new  ana  thorough  survey  from  Eagle  Lake  to  Klein- 
ston,  if  practicable  and  if  funds  are  available,  this  fall. 

CONDITION   OF   LEVEE   LINE   AND   ESTIMATE   FOR    CONTINUED   CONSTRUCTION. 

The  profile  of  high- water  slopes  submitted  shows  the  elevation  of  the  top  of  the 
levee  line  throughout  the  district,  and  also  shows  net  grade  of  all  work  unaer  con- 
tract by  the  United  States  and  levee  board  on  May  1,  1904.  It  will  be  noted  that 
there  is  still  much  levee  below  Greenville  less  than  a  foot  above  the  1903  water  level, 
and  that  above  Greenville  the  line  avera^  at  least  two  feet  above  the  1903  water. 

The  policy  was  adopted,  when  the  project  for  1904-5  was  made  up,  of  putting  the 
entire  line  at  least  2  feet  above  the  1903  water;  to  build  standard  enlargement  along 
all  exposed  reaches,  and  to  construct  a  topping  to  grade  with  4-foot  crown,  3  to  I 
slope  on  land  side  and  2  to  1  slope  on  river  siae  along  reaches  not  exposed  to  wave- 
wash  and  where  a  good  section  already  exists. 

The  project  for  1904-5  covers  this  from  Greenville  to  station  1370,  and  the  levee 
board  has  topped  and  enlai^ged  from  stations  1370  to  1600,  and  from  stations  4015  to 
4215. 

Below  is  given  an  approximate  estimate  for  continuing  this  work,  as  outlined  down 
to  the  end  of  the  levee  district. 


stations. 


Mileii  below 
Cairo. 


1600-2430 '  509-527L.... 

2680-3140 63(>-535L.... 

8240-3400 537-542L... 

3400-3490 .'V42-M4L... 

3590-3800 M.'>^552L... 

3940-4015 554-555L... 

4260-4894 559-569L.... 

4962-6200 !  570-673L..., 

6200-6587 673-675L.... 


Kind  of  work. 


Topping 

Enlargement 

Topping 

Enlargement 

Topping 

Enlargement 

Topping 

do 

Enlazgement 


Eptimated 
contents. 


Cubic  yards. 

150,000 

450.000 
24.000 
86.000 
86,000 
40.000 

100.000 
-     40.000 

100.000 

974,000 


974,000  cubic  yards,  at  ^  cents,  =  $194,800. 

This  work  should  be  undertaken  just  as  soon  as  the  necessary  funds  can  be  made 
available. 


MISSISSIPPI  BIYEB   COMMISSION. 


22S 


The  following  new  levees  to  cover  caving  banks  will  probably  be  necessary  before 
1906: 


Stations. 


2ia(>-25S0.. 
4200-4260.. 
4SMa-4962 


MUes  be- 
low 
Cairo. 


627  L. 
S65L. 
669L. 


Locality. 


Island  92 , 

Shlloh 

Albemarle  to  Chotard , 


Estimated. 


Contents. 


Cfu.ytU. 
460,000 
250,000 
600,000 


Price. 


OeiUs. 
18 
16 
18 


Amount  necessary  for  enlargement  and  topping 

Amount  that  could  be  pipfltably  expended  during  1904-6 


Cost. 


$81,000 

40,000 

108,000 


229,000 
194,800 


423,800 


I  have  received  a  statement  from  Mr.  C.  H.  West,  chief  engineer  of  the  Mississippi 
levee  board,  relative  to  the  condition  of  the  funds  of  that  board  and  the  amount 
thev  will  have  for  work  not  yet  contracted  for.  I  append  hereto  his  communication 
in  rail: 

Greenville,  Miss.,  May  4,  1904, 
Mr.  A.  M.  Todd, 

V,  S,  Assistant  Engineer^  Memphis^  Term, 

Dear  Sir:  Your  letter  of  the  2d  instant  received,  and  I  give  below  the  informa- 
tion you  desire  relative  to  the  liabilities  and  resources  of  the  Mississippi  levee 
district. 

Liabilities,  May  1,  1904,  to  July  1,  1905, 

Overdraft  at  Firet  National  Bank $73,198 

Certificates  of  indebtedness  and  interest 159,000 

Interest  on  bonds  for  the  14  months 135,000 

Work  under  contract 687,000 

Work  authorized.. 1 125,000 

Rights  of  way,  estimated 130,000 

Longwood  revetment,  estimatetl  l)alance 6, 000 

Cost  of  collecting  all  taxes 8, 500 

Salaries  and  oflBce  expenses 16,000 

Guarding  levee 4,320 

Total 1,344,518 

Resources,  May  1,  1904^  to  July  1,  1905, 

Bonds  authorized  by  act  of  February  25,  1904 $1,000,000 

Revenues  for  the  14  months,  estimated 325,000 

Total 1,325,000 

Deficit  by  July  1,  1905,  as  shown  bv  statement,  $19, 518.  The  above  statement  is 
made  for  the  fourteen  months  from  May  1,  1904,  to  July  1,  1905,  it  being  impossible 
to  estimate  separately  the  liabilities  that  may  be  incurred  between  the  1st  of  May  and 
the  1st  of  July  of  this  year.  No  estimate  is  included  in  the  list  of  liabilities  for  prob- 
able high-water  expenses  or  for  repair  work  that  may  become  necessary. 

8ome  of  the  items  are  merely  estimates,  and  may  be  larger  or  smaller  than  those 
given;  particularly  is  this  so  in  the  case  of  the  items  for  rights  of  way  and  for  revenue 
lor  the  next  fourteen  months. 

The  board  is  authorized  to  increase  the  ad  valorem  tax  and  also  the  cotton  tax, 
but  whether  or  not  this  will  be  done  will  not  be  determined  until  the  annual  meet- 
ing of  the  board  in  July  next. 

Trusting  that  the  above  gives  the  information  you  desire, 

Very  respectfully,  C.  H.  West, 

Chief  Engineer, 

It  will  be  Been  that  the  levee  board  proposes  to  contract  for  work  covering  $125,000. 
This  amount  will  construct  the  new  levees  at  Island  92  (527  L. )  and  at  Shiloh  (555  L. ), 
leaving  the  Albemarle  loop  (569  L.)  unprovided  for,  which,  together  with  the  neces- 
sary enlargement,  will  require  approximately  $300,000. 
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The  etrtimate  given  in  lost  year's  report  of  yardage  required  to  bring  the  line  Qp  to 
the  Coinmigeion  grade  did  not  include  the  contracts  let  prior  to  May  1,  1903;  very 
little  effective  enlargement  has  been  added  to  the  line  during  the  season,  hence  the 
estimate  aa  given  in  last  year's  report  of  the  Mieaissippi  Biver  Commigaion,  pace  250, 
JB  verv  nearly  correct.  The  Commission  grade  should  be  modified  from  Entair 
(433  L. )  south  to  the  end  of  the  district,  and  a  reeatimate  made,  which  would  prob- 
ably materially  increase  the  estimate  as  given. 

The  eipencntore  of  Government  funds  in  this  district  during  the  period  May  1, 
1903,  to  April  30,  1904,  ^gregates  as  followa: 


Percent. 

Con  tnicllon 

l^ii 

■  s7i.ii8.go 

IDO 

The  following  blueprints  and  statements  accompany  this  report: 
Statement  of  levee  construction  by  the  United  States. 
Statement  of  levee  construction  by  the  Miteiseippi  levee  board. 
Statement  of  rainfall  at  Greenville. 

Map  ahowlng  overflow  at  lower  end  of  Lower  Yazoo  district. 
Profile  showing  high-water  elopes,  I89T,  I89S,  1903,  and  1904. 
Respectfully  Bubiuitted. 

A.  Miller  Todd, 
Attiilattt  Engauer, 
Capt.  E.  W.  Va.v  C.  Lucas, 

Corpt  of  Engineen. 


Levee  work  in  Ijower  J'oa 


1  leree  dirfrid,  aliove  GreenvUte,  Mny  1,  190S,  to  May  1,  1904, 
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Table  showing  levee  construction  by  the  Mississippi  Levee  Board  May  i,  190Sy  to  May  i,  1904, 

[£.==  Enlargement;  B.=Banquette;  T.==  Topping;  N.=New.] 


Stations. 


0-260 

366  L. 

296-306 

371  L. 

0-602 

370  L. 

861-1016 

380  L. 

861-1016 

380  I. 

1016-1340 

385  L. 

1038-1226 

393  L. 

1329-1340 

395  L. 

1340-1650 

395  L. 

1380-1611 

396  L. 

1467-1511 

398  L. 

2683-2863 

415  L. 

2710-2787 

418  L. 

3100-3245 

434  L. 

8894-3660 

440  L. 

8410-3500 

440  L. 

8500-3662 

442  L. 

8662-3602 

446  L. 

3850-3981 

456  L. 

8981-4151 

476  L. 

4182-4200 

478  L. 

4200-32 

480  L. 

82-140 

480  L. 

843-940 

490  L. 

1127-1137 

495  L. 

1370-1608 

500  L. 

1346-1730 

500  L. 

1730-2108 

512  L. 

2672-2880 

631  L. 

3166-3203 

538  L. 

8136-3226 

538  L. 

3480-3486 

3491-3587 

M5  L. 
545  L. 

4013-4243 

550  L. 

4013-4243 

550  L. 

4332-6232 

Total 

5?2  L. 

Miles 
below 
Cairo. 


Cubic  yards 
in  contract. 


34,617 

3,593 

2,968,300 

511,782 

6,039 

4,776 

80,550 

5,789 

122,216 

62,634 

10,661 

76,325 

4,560 

61,927 

26,651 

87,658 

83,283 

42,164 

93.294 

34,  Til 

900 

144,693 

46,762 

102,998 

1,845 

21,710 

100,000 

33,922 

61,400 

47, 445 

335, 748 

500 

375, 143 

99,280 

70,894 

26,031 


5,320,091 


Cubic  yards 

§  laced 
uring 
year. 


18,003 

3,693 

158,182 

28,748 

6,633 

4,466 

80,550 

5, 789 

72,196 

88,812 

10,661 

51,026 

4,660 

16,293 

26,651 

71,280 

61,463 

42,154 

19,022 

14,964 

900 

81,924 

46,762 

62,284 

1,846 

21,710 

63,177 

33,922 

29,629 

47,446 

97,744 

500 

375. 143 

69. 161 

66,365 

26,031 


1,738,266 


Price  per 
cubic 
yard. 


Cents. 
22.0 
21. 5 
19.7 
22.0 
22.0 
22.0 
13.89 
21.24 
22.0 
22.0 
82.0 
22.0 
22.0 
19.7 

(*<) 

22.0 

22.0 

22.0 

22.0 

22.0 

in 

22.0 
19.0 
22.0 

? 

15.74 
15.74 
16.6 

(») 
14.0 

(**) 
27.0 
22.0 
31.0 

(/) 


Extras 
paid. 


W49. 70 


721.02 


1,843.50 


A  978. 62 


45.42 


29,038.26 


Total  ex- 
pended. 


94. 
a 

26, 

7. 
1. 

«»11, 

1, 

17, 

9, 

^3, 

12. 

1, 
63, 

9, 
16, 
12, 

9, 

3. 

4, 

48. 

8, 

13, 

6. 

«»6, 
65, 
11. 

11, 

101, 

12. 

17, 

6. 


508.92 
772. 49 
487.68 
591.16 
233.96 
992.66 
188.39 
229.58 
633.78 
829.31 
376.82 
060.40 
008.20 
497.36 
775.18 
222.07 
370.06 
273.88 
557.11 
867.08 
286.00 
68.S.93 
884.78 
176.04 
600.00 
649.00 
949.66 
339.32 
398.16 
287.20 
631.64 
118. 75 
288.61 
971.56 
487.18 
682.00 


415,699.09 


Kind  of 
work. 


T. 

N. 

N. 

B. 

T. 

T. 

B. 

E. 

E. 

B. 

B. 

B. 

T. 

B. 
T.  and  N. 
E.  and  B. 
£.  and  B. 
E.  and  B. 

E. 

T. 

T. 
E.  and  B. 

B. 


£. 

P. 


B. 

B. 

B. 

N. 

N. 

E. 

N. 

B. 
T.  and  £. 
T.  and  £. 


a  Sublevee.  below  grade. 

b  Under  Government  contract  and  paid  by  Board. 

eSubbanquette  and  filling  old  pits. 

d  Day  force.  J6.50  per  team. 

«  Day  force,  $5.50  per  team. 

/  Day  force,  $6  per  team. 

Q  Emergency  loops,  day  force,  $5.50  per  team. 

h  Repair  work. 

Rainfall  at  Greenville^  Miss. ,  from  May  i,  1908^  to  May  i,  J904» 


Months. 


May 

June 

July 

August . . . 
September 
October  .. 
November 
December 


1903. 

Mean. 

1886-1904. 

Inches. 

Inches. 

2.42 

3.61 

2.07 

3.67 

4.50 

4.21 

6.34 

3.49 

.38 

2.91 

.50 

2.00 

.27 

3.69 

4.21 

8.90 

Months. 


January  . 
February 
March  ... 
April.   ... 

Total 


Mean, 
1886-1904. 


Inches. 
4.84 
4.26 
5.84 
8.89 

46.81 


J 
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Appendix  2  N. 


BSFOBT  OP   MR.    E.    C.    TOLLIXGER,  ASSISTANT   ENGINEER,    ON   LEVEES   IN   THIRD   DISTRICT, 

ARKANSAS  AND   LOUISIANA,  DURING   SEASON    1903-4. 

Memphis,  Tenn.,  May  i,  1904, 

'  Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Uboer  Tensas  levee  district,  from  May  1,  1903,  to  Majr  1,  1904: 

Tfiie  limits  of  the  district,  together  with  a  brief  description  of  the  location  of  the  dif- 
ferent systems,  will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
pages  4854  and  4855,  the  only  change  to  be  noted  being  an  extension  of  the  Arkansas 
&ver  system  from  stations  732  to  783  on  the  Dry  Bayou  location. 

The  total  length  of  the  line  in  this  district  on  May  1,  1903,  was  186.7  miles,  con- 
taining 29.092,868  cubic  yards,  21,956,421  cubic  yards  }mna  credited  to  the  United 
States  and  the  remaining  7,136,447  cubic  yards  to  the  local  boards. 

During  the  year  there  have  been  added  by  the  United  States  677,090  cubic  yards, 
and  by  the  local  boards  1,808,210  cubic  yards,  making  a  total  for  the  year  of  2,485,300 
cable  yards. 

Donn^  the  year  8,330  linear  feet  of  new  levee  in  Arkansas  and  16,038  linear  feet 
in  Louisiana  have  been  constructed,  throwing  out  23,639  linear  feet  of  old  levee,  con- 
taining 794,042  cubic  yards,  leaving  the  total  length,  of  the  levee  line  in  the  district. 
May  1,  1904,  186.7  miles,  containing  30,784,126  cubic  yards,  22,633,511  cubic  yards 
being  credited  to  the  Unitetl  States. 

.4  fnt ndoned  levels. 


Local  name. 


Station. 


Leland  Loop. 


2087+28-2067, 


Arkan»ai*. 


Do 2171 


-2258. 


Louisiana. 


Hollybrook 1809-1854 

Magcot !  :«)13+50-3045+10. 

Martin  <Se  Biggs '  4421+70-4485+12. 

1 

Total 


Length. 

Cu»>i( 

'.  yards. 

7.637 
2,000 

4,500 
3,160 
6,342 

232,111 
27,702 

228,610 

37.825 

267,794 

A  639 

794,042 

During  the  past  season  tlie  following  bids  were  accepted  for  levee  work: 

Bids  opened  A  lujiunt  18^  WOS. 


Stations. 

Miles 
t)elow 
Cairo. 

1 

Awarded  to — 

In  Arkansas. 
Dulanev  it  Leonard 

I'riee. 

Kind  of  work. 

0-62+60 

470  R. 
470  R. 

(«) 
497  R. 

512  R. 

5^15  R. 
605  R. 

CtnU. 
19.35 
17.25 

Ccnttt. 
17.74 
20.00 
20.00 

18.5 
24.0 

New  spur. 
New  loop. 

2170-2185 

do 

Bidi<  itpened  April  l,i, 

III  Arbinga^. 
Jno.  Cr.  Sessions 

1904. 

500-666 

Enlargement. 

Topping. 

Enlargement. 

Enlargement. 
New  loop. 

2580-^760 

Ben  Tallev  &  Co 

3760-8960 

do " 

In  Louisiana. 
Ben  Tallev  &  Cd 

1 

1 

i 

1589-1810 

4469-4649 

H.Dalhoff 

rt  Arkansas  River. 
WEED  cvrriNG. 

! 

1 

Owing  to  scarcity  of  funds  and  light  growth  of  weeds  on  the  levee,  no  weeds  w^ere 
cat  dnrmg  the  Beaaon  except  through  the  Vaucluse  field,  stations  2488  to  2533. 
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ARKANSAS   RIVER   LEVEES. 

On  pages  4857  and  4858  of  the  Annual  Report  of  the  Chief  of  Engineers  for  190C 
will  be  found  a  brief  description  of  the  conditions  and  needs  of  the  Arkansas  Rivei 
levees  and  the  relation  of  this  system  to  the  Mississippi  River  levee  system.  No  ne^; 
contracts  having  been  made  during  the  season  for  the  further  extension  of  this  line, 
the  gap  of  6.05  miles  between  the  lower  end  of  the  Arkansas  River  system  and  the 
main  hne  of  levees  at  Boggy  Bayou  remains  as  it  was  in  the  last  report.  The  safety 
and  general  good  of  the  district  aemand  the  closing  of  this  gap  as  rapidly  as  possible. 

CAVING   BENDS. 

Ctwress  Bend  {4^6  R.). — The  caving  at  Lucca  Landing  has  moved  up  and  down  the 
bend.  The  old  abandoned  levee  has  caved  off  from  stations  418  to  462,  and  is  within 
900  feet  of  the  levee  at  station  484.  There  has  been  some  caving  from  stations  630  to 
750,  leaving  about  200  feet  between  the  levee  and  the  river  at  stations  650  and  750. 
A  new  loop  will  probably  be  needed  this  season. 

Rowdy  Bend  (451 R. ). — The  shore  line  is  within  828  feet  of  the  levee  at  station  153C 
and  within  500  feet  at  station  1730.  Anew  loop  will  probably  be  needed  at  this  point 
in  the  next  three  years. 

Mathews  Bend  (509  R.). — Some  caving  has  occurred  from  a  poi|it  opposite  station 
3705  to  station  3755.     The  shore  line  is  within  455  feet  of  the  levee  at  station  3733. 

Wilsons  Point  (522  R. ). — Practically  no  caving  has  occurred  along  this  stretch  dur- 
ing the  past  season. 

Mascot  (516  R.). — Caving  has  continued  at  this  point  and  is  within  about  200  feel 
of  the  angle  at  station  3032.  The  new  loop  at  this  jwint  has  been  completed  by  the 
Fifth  Louisiana  levee  board. 

Reed  (604  R)- — Caving  has  continued  along  this  stretch,  leaving  about  185  feet  a1 
station  4470  and  214  feet  at  station  4480,  between  levee  and  river.  The  new  loop  at 
this  point  has  been  completed  by  the  Fifth  Louisiana  levee  board. 

CONDITION'   OF    LEVEES   WITH    REFERENCE   TO    1903    HIGH    WATER. 

In  Arkansas. — Extension  Arkansas  River  system,  total  length  14.8  miles: 
1.2  per  cent  from  0.5  to  1.7  feet  below  1903  high  water. 
33.0  per  cent  flush  with  1903  high  water. 
50.0  per  cent  0.2  foot  above  1903  high  water. 

15.8  per  cent  3.0  feet  above  1903  high  water. 
No  banquette. 

Mississippi  River  system. — Costello  gin  to  Louisiana  State  line;  length,  82.9  miles: 
5.0  per  cent  4  feet  above  1903  high  water. 
1.9  per  cent  2  feet  above  1903  high  water. 

24.6  per  cent  2  feet  above  1903  high  water. 

36.2  per  cent  1  foot  above  1903  high  water. 
24.4  per  cent  0.5  foot  above  1903  high  water. 

2.0  i>er  cent  topj)ed  1  foot  above  1903  high  water. 
5.9  per  cent  topped  2  feet  above  1903  high  water. 

32.3  per  cent  has  banquette. 

67. 7  per  cent  has  no  banquette. 

In  Louisiana. — Length  of  line  from  Arkansas  State  line  to  lower  en<l  of  district,  8S 
miles: 

9.1  per  cent  5  feet  above  1903  high  water. 
8.0  per  cent  4  feet  above  1903  high  water. 

21.3  per  cent  3  feet  above  1903  high  water. 

41.9  per  cent  2  feet  above  1903  high  water. 
11.3  per  cent  1.6  feet  above  1903  high  water. 

8.4  per  cent  0.5  foot  above  1903  high  water. 

58.8  per  cent  has  banquette. 
41.2  per  cent  has  no  banquette. 
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Estimated  yardage  to  bring  the  entire  line  to  a  grade  of  2  Seet  above  high  water  of  1903  with 

standard  section. 


Stations. 


^Ifm  ^   iNew  levee. '  Banquette. 


ment 


Cubic  yards.  Cubic  yards.  Cubic  yards. 

237,600 


In  Arkansas. 

a>783a !        766,000 

789-1067... « i 1,301,800 

o^6!!!:!!.'!!!!!!!i}    ^7,7oo     ^468,700 

Total 

Jn  Louisiana. 


175,000 
1,352,800 


(M619. 


Grand  total. 


1,322,700       1,760,500       1,765,400 


474,000  '     c558,000  j     1,226,700 
1,7%,  700  I    2,318,500  '    2,992,100 


Remarks. 


Cubic  yards. 

992,600     Enlargement  of  Arkansas  River 
levees. 
1,476,800     Extension    of   Arkansas    River 
levees. 

2,379,200  JAnios  Bnyou. 
'      '        {\Muni  line. 


4,848,600 


2,258,700 


7,107,300 


0 Stations  665  to  783  built  to  a  grade  3  feet  above  1897  high  water  without  banquette. 

frNew  loop  with  banquette  at  Grand  Lake  and  new  loop  at  Panther  Forest  without  banquette. 

«New  loop  with  banquette  at  Biggs. 

JBetimatefor  ultimate  Commission  grade. — This  is  based  on  the  average  of  new  Com- 
mission srade  at  White  River  and  Arkansas  City;  Arkansas  City  and  Greenville; 
Greenville  and  Lake  Providence,  and  Lake  Providence  and  Vicksburg,  and  applying 
these  averages  to  the  local  high  water  along  the  line  between  these  respective  i)oint8, 
thus  giving  the  following  approximate  estimates  in  Arkansas  and  Louisiana. 

IN  ARKANSAS. 


stations. 


Kind  of  work. 


Cubic 
yards. 


0-665 Enlargement, 

656-783 1 do 

788-1087 New  levee... 

O-1067 1  Banquet le . . . 


Total 


Jl^Q ; ""  JEnlargemen t 

600-816 !!!!!.'!.".".'.*!:  New  levee . .'. 

1700-1760 do 

3690-3767 , do 

0-4210 Banquette... 


1,066,016 
184,000 

1, 826, 044 
688,635 


3,764,694 

4,369,035 

1,249,279 
274,400 
280,000 

1,756, 165 


Total 1     7,928,879 


Price. 


Total  cost. 


Cents. 
18.8 
18.8 
20.0 
15.0 


18.8 

16.0 
20.0 
20.0 
15.0 


IN  LOriSIANA. 


0-4619.... 
0-4619.... 
4459-4649. 


Total 


Enlargement 

Banquette 

New  levee 


4,541.386 

2. 107.  '220 

576.000 


7,224,606 


$200,410.82 

34,592.00 

365,208.80 

103,295.25 


703, 506. 87 

821,378.58 

199,884.64 
54,880.00 
56,000.00 

263, 424. 75 


1,395,567.97 


Remarks. 


Arkansas  River  levees. 
Do. 
Do. 
Do. 


fAmos  Bayou  line. 
\Main  line. 
Covers  stations  600  to  900. 


18.8  853.780.57 
15.0  '  316,083.00 
25.0  I   144,000.00 


,;  1,313,863.57 


Summary. 

Cubic  yards. 

Extension  and  enlargement  of  Arkansas  River  levees 3, 764, 694 

Arkansas  main  line 7, 928, 879 

Louisiana 7,224,606 

Total  cubic  yards 18,918,179 

Total  cost,  $3,412,938.41. 

The  estimates  show  that  there  is  still  required  755,000  cubic  yards  to  brine  the 
Arkansas  River  levees  from  stations  0  to  783  up  to  the  2  feet  grade  with  standard  sec- 
tion, 1,301,800  cubic  yards  for  the  extension  of  this  levee  to  station  1087  on  Cypress 
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Creek  (opposite  station  81  on  the  main  line),  and  412,600  cubic  yards  for  banquette 
for  the  above  stretches  of  levee  from  Red  Fork  to  Cypress  Creek,  leaving  3,621,200 
cubic  yards  to  cover  the  main  line  in  Arkansas  and  Louisiana,  and  1,016,700  cubic 
yards  for  the  new  loops  at  Panther  Forest,  Grand  Lake,  and  Biggs. 

ARKANSAS  RIVER   LEVEE   IMPROVEMENT. 

The  Arkansas  levees  in  the  Red  Fork  levee  district  extend  from  the  Lincoln-Desha 
County  line  to  the  beginning  of  the  Government  levee  just  below  Red  For^,  having 
a  length  of  about  14  miles.  During  the  past  year  only  a  few  minor  rej^iiB  have 
been  made  by  the  levee  board. 

SURVEYS. 

Surveys  of  the  Arkansas  River  levee  line  and  the  Louisiana  levee  line  below  Lake 
Providence  have  been  made.  Surveys  for  the  extension  of  the  Arkansas  River  line 
and  for  new  looi)8  at  Grand  Lake  (509  R.),  Mascot  (577  R.),  and  Reeds  (604  R.), 
including  the  tracing  of  the  shore  lines  adjacent  to  these  new  loops,  have  been  made. 
Distances  from  the  levee  to  the  caving  banks  in  close  proximity  have  been  measured 
and  reported  monthly. 

High-water  marks  have  been  established  and  elevations  recorded,  and  the  limits 
of  the  overflowed  district  back  of  the  Arkansas  River  levees  have  been  obtained. 

1  would  recommend  that  surveys  for  drainage,  both  back  and  front  of  the  levees, 
and  also  surveys  of  the  narrow  necks  between  the  levees  and  the  river,  be  made. 
The  importance  of  such  surveys  is,  of  course,  dependent  on  the  importance  of  these 
subjects,  which  are  discussed  elsewhere  in  this  report. 

PREVAILING    CONDITIONS. 

Weather. — The  weather  has  l^een  remarkably  favorable  throughout  the  year,  caus- 
ing very  little  loss  of  time  or  extra  work,  even  during  the  w  inter  months,  which  are 
usual  Iv  so  wet. 

High  v-ater  of  June ,  1903, — The  rise  in  June,  1903,  was  higher  than  the  usual  June 
rise,  registering  39.8  at  Greenville,  or  9.3  feet  les.s  than  the  highest  record  March  27, 
1903.  This  June  rise  filled  all  the  l)orrow  pits  on  the  river  side  of  the  levees  and 
delayed  work  on  enlargement  contracts  ancl  unprotected  new  loops.  Work  on  the 
new  loop  at  Leland,  being  lx»hind  the  old  levee  which  was  still  intact,  was  not 
delayetl  very  mutdi  from  this  cause.  A  very  strenuous  effort  was  made  by  the  Fifth 
Louisiana  levee  board  to  build  a  temporary  loop  around  the  gap  at  Hollybrook  that 
had  been  made  bv  the  overflow  of  April,  1903.  A  great  deal  of  money  was  spent  in 
the  endeavor,  an<I  suciress  seemed  so  probable  that  work  was  continued  until  tne  loop 
was  breached.  Had  this  florxl  lx»en  anticii)ated  earlier  a  great  loss  would  have  been 
obviated.  The  area  overflowed  was  about  the  same  as  that  resulting  from  the  April 
crevasse,  but  the  damage  wrought  by  this  later  flood  of  June  was  very  disastrous  on 
account  of  l>eing  too  late  to  be  followed  by  replanting. 

The  height  of  the  river  from  July,  1903,  to  March,  1904,  is  remarkable  for  its  uni- 
formity, there  being  no  very  low  water  and  none  above  danger  line  during  the  period. 

STAtJES    AND   SLOPP^l   OF    1904    HIGH    WATKR. 

The  highest  flood  of  the  year  culminated  in  April,  1904.  The  heiffhts  attained  by 
it  between  Cairo  an<l  Vicfesburg  are  shown  in  the  following  table  of  maximum 
heights  for  the  years  1897  to  1904. 

yinj'nntun  (jauge  readings,  1S97  to  UK)4. 


Mih's 
bi'low 
Cairo.  I 


0 
•230 
;{0(i 

393 
43« 
478 
542 
5W 


Stali<»u. 


1S97. 


Cairo 51.6 

Memphi.«» 37. 6 

Helena '  51.8 

Sunflower '  17. 2 

Monlli  White  Rivrr '  46.0 

ArkanHa.s  Cil  v I  51. 9 

( Jreen  vllle 46. 8 

Lake  Providence 44. 5 

Vickshurff 52. 5 


1K98.    I     1S99. 


49.8 
37.  (» 
49.1 
46.0 
51.5 
51.1 
46.2 
44.4 
49.4 


liHX). 


-     — 

-     -    - 

46. 2 

39. 2 

35. 2 

29. 5 

46.  S 

38.1 

41.3 

37.1 

48.5 

210.8 

48.8 

89.2 

43.0 

38. 8 

41.7 

33.0 

47.8 

88.0 

1901. 


43.2 
32.1 
41.6 
40.5 
44.7 
48.3 
37.4 
36.5 
41.5 


1902. 

1 
1903. 

42,1 

50.6 

30.9 

40.1 

39.6 

61.0 

38.8 

48.0 

43.2 

63.7 

41.4 

68.0 

36.0 

49.1 

35.0 

46.6 

41.2 

61.8 

190.1. 


49.1 
39.0 
47.7 
44.5 
49.5 
49.0 
43. 5 
42.6 
46.9 
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A  table  of  elevations  of  this  high  wat^r  at  points  in  this  district  is  appended  to  this 
repo^  Obeerving  the  difference  l)etween  the  high  waters  of  1903  and  1904  atGreen- 
>'ifle  (478  R.),  as  shown  by  the  a)x)ve  table,  and  the  difference  between  the  same 
high  waters  at  Luna,  Ark.  (467  L. ),  it  will  be  noted  that  the  maximum  stage  was 
PBUitively  lower  this  year  than  last  year.  The  direction  of  the  currents,  and  esi>e- 
cially  the  surface  currents,  changes  very  much  as  the  river  rises,  particularly  after 
the  danger  line  has  beert  past.  These  changes  affect  the  local  slopes,  and'  hence 
some  of  this  change  of  slope  may  be  ascribed  to  the  difference  in  the  directions  of 
the  currents  prevailing  at  these  stages. 

Another  cause  is  probably  the  difference  in  the  condition  at  Leland.  Acroas  this 
neck  the  current  is  at  a  high  velocity,  being  about  15  feet  deep  and  having  a  slope 
of  4  feet  in  about  3,000.  The  strength  of  this  current  was  so  great  that  a  channel 
was  cut  nearly  all  the  way  across  this  neck.  After  passjing  over  the  neck  this  torrent 
flowed  out  into  the  channel  of  the  main  river.  Taking  the  width  of  the  river  as 
being  from  levee  tct  levee,  as  is  the  case  in  a  great  measure  and  may  be  so  regarded 
in  the  consideration  of  surface  currents,  the  river  is  several  miles  wide  from  Arkansas 
City  to  Leland,  and  had  here  a  narrow  outlet  almost  at  right  angles  to  the  general 
direction  of  the  broad  river  al)0ve.  It  was  above  this  narrow  outlet  that  the  current 
from  across  the  neck  threw  itself  directly  across  the  path  of  the  main  current  of  the 
river.  Thus,  as  an  obstruction,  it  dammed  the  river  above,  increasing  its  pressure 
agidnst  the  leeves,  and,  as  a  direct  force,  it  clianged  the  direction  of  the  currents  for 
some  distance  below.  During  the  year  a  spur  levee  6,350  feet  long  has  been  built 
along  this  neck  to  prevent  this  current  from  flowing  across  it.  The  effect  of  this 
has,  no  doubt,  been  to  lessen  the  obstruction  at  the  upper  end  of  the  narrow  outlet 
at  Lower  Leland. 

HIGH    WATER   OF    1904. 

The  high-water  inspection  was  distribute<l  as  follows: 

Arkansas  River  levees  under  Overseer  B.  Baumganlen,  who  reported  to  the  Green- 
ville office. 

Mismsippi  River  levee. — Costello  Gin  to  Gaines  Landing,  Ark.,  under  Inspector  T.  S. 
Shields,  at  Arkansas  City,  Ark.  Gaines  Landing  to  State  line  under  Inspector  P.  L. 
Lowe,  Greenville,  Miss.  State  line  to  station  1986  ( below  Hollybrook )  under  Inspector 
John  J.  Hoopes,  Lake  Providence,  La.  Station  1986  to  end  of  district,  under  Fifth 
Lousiana  levee  board,  J.  T.  McClellan,  president,  Tallulah,  La. 

A  sufficient  number  of  in8{)ectors  were  employtnl  to  have  the  whole  line  inspected 
daily.  They  were  instnu-teil  to  report  and  note  defects  promptly,  and,  when 
necessary,  to  have  work  done  on  them  at  once.  While  the  situation  did  not  prove 
at  all  serious,  this  organization  was  a  l)enefit  to  the  service,  for  many  of  the  men 
thus  employed  will  pro})a})ly  be  employed  similarlv  in  later  years,  and,  besides 
becoming  familiar  with  the  luothods  of  the  work,  wifl  keep  posted  on  the  condition 
of  the  levees.  Besides,  this  ottice  has  a  better  knowlege  of  the  condition  of  the  levees 
and  of  the  men  available  for  similar  or«iranizati<m  in  future  emergencies. 

People  along  the  line  reganled  this  move  very  favorably,  because  of  their  confidence 
in  the  efficiency  of  the  system  and  methods  that  ol)tain  in  this  district. 

Before  the  floo<l  had  reached  the  danjrer  line,  small  forces  were  put  on  the  Arkan- 
sas River  levees  and  the  Leland  spur  levee  to  conij)lete  the  revetment  at  the  ends  of 
these  levees  and  then  to  attend  to  the  high-water  protection  work  most  needing  their 
attention.  About  1,000  sacks  were  used  in  weighting  this  revetment.  The  force  on 
the  Arkansas  River  levees  also  cut  weeds  off  the  levees  and  built  some  false  berms 
through  sloughs  in  which  trouble  was  exi>erienced  last  year. 

The  force  on  the  Leland  spur,  after  completing  the  revetment,  had  to  pmtect  the 
levee  from  wave  wash  and  from  a  slough  which  occurred  where  the  levee  crossed  a 
deep  hole.     One  thousand  sacks  in  all  were  used  in  this  spur  levee. 

The  end  of  the  spur  levee  at  station  750  (433  R.),  the  Middle  Place  front  (432  R.), 
and  the  road  crossing  at  the  angle  at  station  4044  (515  R. )  had  to  be  sacke<l,  using 
600,  400,  and  3,000  sacks,  re^spectively,  at  these  points. 

Small  drains  were  cut  across  the  berm,  stations  755  to  1060,  in  Louisiana,  to  carry 
off  the  seep  water. 

EFFECT   OF   HIGH    WATER   ON    REPAIR   WORK. 

The  effect  of  this  high  water  upon  repair  work  done  by  the  Tensas  Basin  levee 
board  after  the  high  water  of  1903  was  observed  and  noted.  These  repairs  consisted 
of  the  following: 

At  Gaines  Landing  (446  R.),  stations  1510  to  1530,  ditch  cut  an<l  refilled  to  inter- 
cept seepage  and  boils.  Several  rotten  stumps  were  also  excavated  and  the  holes 
filled. 
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At  Panther  Forest  (450  R.)>  station  1757,  ditch  cut  and  refilled  to  cut  off  boil  holes, 
and  the  land-side  borrow  pit,  into  which  the  ditch  had  issued,  filled  for  a  len^^  of 
200  feet. 

At  Vaucluse  (487  R. ),  station  2533,  a  section  about  150  feet  wide  (measured  parallel 
to  the  levee)  and  200  feet  long,  through  which  boils  had  issued  and  had  given  great 
trouble,  was  excavated  to  a  depth  of  about  15  feet,  then  filled  to  a  height  of  5  feet 
with  good  material,  on  top  of  which  the  material  previously  excavated  was  placed, 
thus  adding  5  feet  to  the  height  of  the  embankment  over  this  area. 

The  observations  during  this  high  water  indicated  that  the  ditch  at  Gaines  Landing 
had  reduced  the  amount  of  the  seepage,  and  that  at  Panther  Forest  and  Vaucluse  the 
embankment  was  saturated  thoroughly,  but  being  new  work,^  it  may  be  presumed 
that  the  banquette  became  thoroughly  water-tamped  and  will  be  more  impervious  to 
the  water  in  succeeding  floods.  If  this  presumption  should  prove  incorrect,  these 
embankments  will  have  to  be  enlarged,  and  perhaps  a  sublevee  will  be  required  at 
Vaucluse. 

The  revetment  on  the  end  of  Arkansas  River  levee  consisted  of  fascines  of  cane, 
and  was  weighted  down  with  sacks  of  earth.  This  work  withstood  the  high  water 
very  satisfactorily. 

The  revetment  on  the  end  of  Leland  spur  levee  consisted  of  poles  and  brush  fastened 
by  wires  and  weighted  with  rock.  Brush  dikes  were  constructed  to  break  the  force 
of  the  current.  No  trouble  was  experienced  in  holding  it  in  place  during  this  high 
water,  except  that,  the  material  being  light  and  the  current  strong,  holes  were  washed 
out  under  tne  revetment  which  required  a  great  deal  of  sacking  from  time  to  time. 

I  would  therefore  recommend  that  during  the  coming  year  the  poles  and  brush  be 
taken  up  and  the  surface  revetted  by  covering  with  a  layer  of  spalls,  this  to  be  cov- 
ered with  a  layer  of  larger  rock,  and  this  in  turn  by  a  layer  of  spalls  filling  the  inter- 
stices and  presenting  a  smooth  surface  to  the  current.  I  woula  further  recommend 
that  the  revetment  he  extended  farther  beyond  the  slopes  of  the  levee. 

OVERFLOW    FROM    THE   HIGH    WATER   OF    1904. 

The  water  around  the  end  of  the  Arkansas  River  levees  backed  up  about  6  miles 
along  the  levee  and  covered  an  area  of  about  50  square  miles.  This  territory  is  back 
of  the  Arkansas  River  levees  and  north  of  the  end  of  the  Mississippi  River  syetem  of 
levees.  The  water  commenced  flowing  through  Newman  Slough  and  around  the 
head  of  the  system,  when  a  stage  of  about  48.5  feet  was  reached  at  Arkansas  City. 
The  bayous  were  not  filled  from  this  flow,  hence  there  was  no  overflow  behind  the 
Mississippi  River  levees. 

LABOR. 

The  scarcity  of  labor  was  the  great  drawback  of  the  year.  This  was  owing  to  the 
great  amount  of  work  being  done  throughout  the  countrv,  not  only  making  the 
demand  greater  than  the  supply,  but  making  labor  more  independent  and  exacting. 
Locally  there  appeared  to  be  more  sickness  than  usual,  probably  owing  to  the  over- 
flows in  the  vicmity. 

The  introduction  of  graders  reduced  the  demand  for  labor  while  they  were  kept  in 
order,  but  increased  it  very  much  and  very  suddenly  when  they  broke  down. 

Meeting  the  demands  of  labor,  and  increasing  the  health  of  laborers,  are  subjects 
for  the  social  and  sanitary  engineer,  respectively,  but  there  is  probably  some  room 
for  improvement  in  both  respects. 

NEEDS   OF  THE   LEVEES. 

Additions. — The  levees  are  neither  long  enough,  wide  enough,  nor  high  enough. 

The  levee  in  most  need  of  an  enlargement  of  all  these  dimensions  is  the  Arkansas 
River  line.  It  is  so  low  and  narrow  that  a  hi|rh  water  one-half  a  foot  higher  than 
that  of  1903  would  submerge  12.4  of  its  14.8  miles  of  levee.  It  is  so  short  that  there 
is  a  gap  of  6.05  miles  l>etween  it  and  the  head  of  the  Mississippi  River  levees.  The 
water  through  this  gap  flanks  both  systems,  and  floods  a  part  of  the  districts  behind 
them.  Even  if  all  the  ]>ei^ple  can  not  be  protected  all  the  time,  they  should  be  pro- 
tected at  least  some  of  the  time. 

An  estimate  of  the  yardage  required  to  bring  the  levees  to  a  grade  2  feet  above  the 
hig:h  water  of  1903,  and  also  an  estimate  for  bringing  them  up  to  the  Commission  grade^ 
is  included  in  this  report 


jaSSISSIPPI   RIVER   COMMISSION. 


283 


Neti)  loops. — An  estimate  of  the  new  loops  that  will  probahly  be  required  in  the 
next  five  years  follows: 


Local  name. 


Lucca 

Middle  Place.... 
Gaines  LandinK. 

Grand  Lake 

Wilaon  Point.... 


Total. 


Stations. 


424-  629 

620-  785 

1510-1550 

3690-3806 

900-1066 


Miles 
below 
Cairo. 


428  R. 
430  R. 
460  R. 
609  R. 
531  R. 


Cubic 
yards. 


805,500 
540,800 
123,300 
602,100 
430.000 

2,001,700 


<'08t. 


861,100 
97,344 
22,194 

120,420 
77,400 

37H.  458 


Note. — Grade  2  feet  above  1903  high  water;  with  banquette. 

These  changes'have  been  necessitated  by  caving  banks  in  all  instances.  In  this 
way  large  expenditures  are  made  that  do  not  add  to  the  height  or  width  of  the  levee, 
but  only  change  them  to  a  less  dangerous  location. 

A  back  line  extending  north  from  Arkansas  Cit^  was  recommended  over  ten  years 
ago.  Since  that  time  the  old  levee  in  front  of  this  proposed  loop  has  been  enlarged 
from  time  to  time  by  the  local  levee  boards  until  more  funds  have  l>een  expended 
on  such  enlargement  than  would  have  built  the  back  line  originally  recommended. 

AtBi^gsand  Reeds  $60,000  was  expended  on  temporary  loops  in  1903-4,  which 
loops  wm  have  to  be  replaced  by  new  ones  in  1904-5.  This  was  at  least  partly  owing 
to  the  levee  boards  not  having  sufficient  funds  to  build  them  on  a  more  permanent 
location.  There  was  a  very  rapid  caving  at  this  point  recently,  which  rendered  it 
necessary  to  construct  one  after  the  other  of  these  loops  as  Cjuickly  as  possible.  A 
more  permanent  loop  has  been  placed  under  contract,  to  oe  finished  February  1, 1905. 

The  caving  at  Mathews  Bend  is  so  threatening  that  a  new  loop  will  certainly  be 
required  at  Grand  Lake  (509  R. )  soon.  Two  alternate  levee  projects  have  been  pre- 
sented to  meet  this  emergency.  The  longer  line,  estimated  to  cost  $120,420,  would 
leave  all  the  town  of  Grand  Lake  unprotected,  but  would  add  a  few  more  years  to 
the  life  of  the  levee.  Anything  like  a  permanent  location  should  be  on  the  line  along 
the  west  bank  of  Grand  Lake.  An  estimate  for  this  line,  submitted  June  1.  1902, 
gives  the  length  of  this  loop  at  36,()00  feet;  estimated  cost,  $269,535;  land  thrown 
out,  7,800  acres,  which  would,  of  course,  include  the  town  of  Grand  Lake.  Besides 
this,  the  plantations  would  be  greatly  damaged,  since  the  residences  and  other  build- 
ings on  them  are  located  near  the  west  bank  of  this  lake,  along  the  proposed  line  of 
levee.  The  damages  to  be  i)aid  for  right  of  way,  added  to  the  above  estimated  cost 
of  construction,  would  make  this  a  very  expensive  project.  It  is  therefore  suggested 
that  a  revetment  would  be  a  nmch  more  economical  solution  of  the  problem.  The 
line  of  this  part  of  the  present  levee  was  located  under  Capt.  C.  McD.  Townsend, 
Corps  of  Engineers,  who  was  convinced  that  when  this  levee  was  again  threatened 
by  caving,  the  banks  should  l>e  revetted. 

Spur  dikes. — All  jK)ints  having  narrr)w  necks,  and  perhaps  all  points  that  would 
otherwise  have  no  levees  on  them,  should  have  spur  levees  on  at  least  a  part  of  their 
length,  their  initial  point  Ijeing  at  a  junction  with  the  main  levee.  The  policy  of 
building  short  lines  of  levees,  an<l  leaving  the  points  unprotected,  is  certainly  a  mis- 
taken one,  unless  the  addition  of  these  spur  levees  is  to  Ije  included  in  the  plan. 
The  principal  object  of  these  dikes  would  l>e  to  prevent  cut-offs,  whicrh  would  cause 
the  levee  to  l)e  menace<l  by  caving  at  so  many  unexpected  points.  The  building  of 
these  dikes,  if  of  prof>er  length,  location,  and  stability,  would  also  tend  to  give  the 
high-water  slopes  a  greater  uniformity,  the  currents  a  greater  regularity,  and  the  loca- 
tion of  the  channel  more  stability. 

A  spur  levee  was  bnilt  at  I><iland  (470  R. )  during  the  past  year.  This  was  to  pre- 
vent a  cut-off  across  that  neck,  a  danger  that  wa.s  averted  by  a  very  narrow  margin 
during  the  high  water  of  1903.  That  its  construction  was  in  the  interest  of  the  levee 
system  can  not  l>e  doiibU**!.  The  length  of  this  spur  is  6,350  feet,  the  end  of  it  l)eing 
curved,  extending  into  thirk  timber,  and  well  revetted.  It  withstoo<l  this  year's 
high  water  verv  well,  except  that  the  material  being  light  and  the  slope  steep,  it 
showed  a  weakn#fss  in  rej-i^ting  wave  wa.«h,  and  a  tendency  to  slough.  I  would 
recommend  that  the  spur  U;  further  extende^l  in  the  near  future,  and  ultimately  to 
the  end  of  the  fxiint. 

A  short  syiur  leve^  will  alfvi  U,*  neefle^l  at  about  station  4040  (515  R. ;  to  prevent 
the  levee  from  feeing  wa^he^l  av^ay  at  \\u^  angle  near  that  point,  around  which  the 
current  sweeps  at  a  rapi^l  rati^ 

Funds. — As  at  him^ft  and  Ufjerlw,  much  money  could  be  saved  if  there  were  suflS- 
dent  funds  available  Uf  )miU\  the  If  vees  to  the  proper  grades  and  on  permanent 
locatious  in  that  Uj  Ui4sei  th^  emergencies  as  they  arise. 
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Standards. — In  my  report  for  1903,  a  few  slight  modifications  of  present  standards 
were  suggested.  These  will  be  found  in  supplement  to  Report  of  the  Chief  of  Engi- 
neers for  1903)  pages  262  and  263.  A  few  more  suggestions  on  the  subject  are  added 
below.  • 

Forty  feet  would  seem  to  be  a  sufficient  width  for  l)erm  until  the  location  of  the 
levee  becomes  more  permanent  than  it  has  yet  ])roved  to  Ije.  But  when  the  levees 
shall  have  been  permanently  located,  the  berm  should  be  thoroughly  grubbed  and 
a  false  berm  built,  which  should  have  fiat  slopes,  extend  into  the  borrow  pits,  and  be 
well  dressed  and  sodded. 

Traverses  in  the  borrow  pits  should  be  cut  as  far  from  the  levee  as  possible  to 
avoid  directing  the  currents  toward  the  levees  or  causing  erosion  near  it.  Levees 
subject  to  wave  wash  should  have  a  fiat  slope  on  the  river  side.  Bevond  the  borrow 
pits  of  such  levees,  right  of  way  should  be  secured  and  trees  planted  on  it. 

The  crown  of  the  levee  should  be  dressed  with  extra  care,  so  as  to  shed  water  uni- 
formly. 

ExienBion  of  GovemmeyU  inspection, — ^The  importance  of  a  rigid  inspection  of  the 
construction  of  the  levees  is  recognized  by  all  levee  authorities.  Under  their  present 
system  (and  prol>ably  in  the  very  nature  of  the  case)  the  levee  boards  have  not  been 
able  to  have  their  work  very  rigidly  inspected.  They  are  generally  very  glad  to  have 
the  Government  inspectors  inspect  their  work  for  them,  which  the  latter  can  often 
do  while  inspecting  (Jovernment  work  in  the  vicinity.  An  extension  of  this  arrange- 
ment to  much  more  of  their  work  would  be  very  advantageous  to  the  levees,  and, 
even  if  the  Government  should  be  compelled  to  increase  its  force  of  inspectors  on 
that  account,  tlie  additional  expenditure  would  be  well  warranted. 

Maintenance. — The  care  of  the  levees  after  they  are  built  is  very  important.  This 
will  include  cutting  the  weeds  and  resodding  the  bare  places  on  the  levee.  These 
matters  have  received  attention,  but  the  r^odding  probably  not  as  much  as  its 
importance  demands. 

Keeping  travel  off  the  levee  is  also  an  important  element  in  its  maintenance.  This 
is  generally  treated  as  an  individual  offense,  but  where  a  community  fails  to  provide 
roads  for  travel  in  the  vicinity  of  the  levee,  it  would  seem  to  Ixj  an  offense  bv  that 
coiniiiunity.  Travel  has  been  kept  off  the  levees  in  Arkansas,  especially  in  Ohicot 
County,  much  better  than  in  Louisiana,  and  this  fact  should  be  taken  into  considera- 
tion in  detennining  where  the  Government  expenditures  for  levees  should  be  made. 
In  I^ouisiana,  at  lea.st  some  of  the  people  are  of  the  opinion  that  certain  local  taxes 
entitle  them  to  the  use  of  the  banmiette  of  the  levee  for  a  roadway.  Of  course,  if  tht 
baiKiuette,  or  even  if  the  ba.«e  of  the  levee  is  to  be  so  used,  the  re{)air  of  these  roads 
should  be  inchide<l  in  the  maintenance  of  the  levee. 

LfM-atitm. — The  proi)er  location  of  the  levees  is  one  of  their  greatest  needs.  Looking 
only  to  the  immediate  future,  and  counting  only  the  first  cost,  small  private  levees 
were  built  on  the  highest  ground,  without  any  reganl  to  alignment.  When  the 
coniniunity  took  up  the  work  it  connected  and  enlarged  these  levees.  Then,  as  new 
loops  were  re(juired,  due  to  retression  of  banks  by  caving,  or  to  crevasses,  stretches 
next  to  the  older  levees  were  made  as  nearly  at  right  angles  to  the  general  alignment 
as  i)08sible,  in  order  that  when  the  lo<3p  should  be  again  extemleil  there  woiud  be  a 
minimum  of  abandoned  levee.  Later,  when  these  older  levees  had  to  l>e  abandoned 
on  account  of  defective  foundations,  the  first  cost  of  the  new  levees  was  kept  down 
by  short  lines  across  points,  and  they  sometimes  swerved  toward  the  river  in  order 
to  still  protect  some  proi>erty  upon  which  valuable  improvements  had  been  made 
while  iJeing  protected  by  the  levees. 

With  this  historv  in  mind,  the  la(*k  of  system  in  location  of  levees  can  \ye  readily 
understoofi.  The  levees  are  l>eing  menaced  by  caving  banks  in  niany  places;  other 
levees  are  located  so  neiir  the  banks  of  lakes  and  bayous  that  future  enlargements  of 
such  levees  nmst  be  on  the  land  si<le;  others  extend  to  the  banks  of  bayous  and 
then  make  abrupt  turns  to  avoid  crossing  them.  Temj>orary  loops  have  been  built 
where  they  would  hol<l  but  a  little  longer  than  those  they  rei)laced,  because  funds 
were  not  available  to  build  them  farther  from  the  danger. 

An  early  determination  of  the  principles  that  should  obtain  in  the  location  of 
levees  is  very  nmch  ntHnied.  The  levees  are  growing  higher,  and  the  almndon- 
ment  of  any  part  of  the  levee  means  a  greater  and  greater  loss.  The  property  behind 
and  adjacent  to  the  levees  is  l)econiing  more  and  more  valuable,  so  that  changes  in 
the  location  are  beiioming  more  costlv.  Again,  if  we  had  an  ideal  locati<m  of  the 
whole  system  of  levees — Ixjth  sides  of  the  river  inclndnl  in  one  system — so  that  it 
could  l>e  approximately  detennined  what  i>orti<>n  of  our  present  levees  could  be 
regarded  as  on  a  ])ermanent  location,  and  where  the  other  portions  would  ultimately 
be  located,  a  great  waste  of  funds  could  be  avoided. 
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In  considering  the  principles  that  should  obtain  in  the  location  of  levees,  the  mini- 
mum first  cost  must  still  be  considered  of  prime  importance.  A  greater  amount  of 
protection  must  be  afforded  before  the  financial  support  can  be  obtoined  that  will  be 
sore  to  come  later. 

Good  foundations  must  ])e  selected,  )x)th  on  account  uf  keeping  down  first  cost  and 
having  a  permanent  line. 

Abrupt  changes  in  direction  .should  l)e  avoided,  and  curves  should  be  substituted 
where  sharp  angles  can  not  be  avoide<l,  more  especially  where  these  angles  are 
salient  to  the  river. 

The  ideal  and  ultimate  location  of  the  levees  has  the  deej>ening  of  the  channel  for 
one  of  its  objects,  and  a  minimum  caving  for  another.  Still  another  object  would 
be  to  give  the  river  as  regular  and  uniform  a  slope  as  possible  when  not  inconsistent 
with  the  other  objects  to  l)e  attained. 

This  proposed  permanent  location  would  require  at  least  an  approach  to  a  uniform 
width  between  ttie  levees  of  the  two  sides  of  the  river.  To  determine  this  width 
the  effect  on  the  regimen  of  the  river  would  have  to  be  first  considered,  and  then  the 
amount  of  property  that  can  with  propriety  be  promised  protection.  The  relative 
stretches  oi  the  river  include<l  between  tlie  levees  in  their  several  parts  and  the 
location  of  towns  along  the  banks  must  also  be  well  considered. 

Prevention  of  caving  and  c(it'Ojf't<. — Adjacent  property,  and  commercial  and  naviga- 
tion interests,  are  all  concerned  in  the  prevention  of  caving  and  cut-offs  along  the 
river.  The  levee  sy.stem  is  no  less  so.  Levees  are  abandone<l  every  year  on  account 
of  caving,  and  are  threatened  at  this  time  at  several  points.  Cut-offs  not  only 
increase  the  caving,  both  above  and  below,  but  change  the  direction  of  the  cur- 
rents and  cause  this  caving  at  unexpected  places  where  provision  has  not  been 
made  for  it. 

The  caving  at  Reeds  has  been  very  great,  sm  mentioned  in  discussing  new  loops. 
How  much  of  this  was  caused  by  disturbances  introduced  by  the  cut-off  near  Vicks- 
bnrg  in  1876  can  not  be  determined.  Neither  will  it  l)e  known  whether  the  cut-off 
at  Palmyra  in  1867  did  not  directly  cause  the  one  at  Vicksburg  in  1876,  and  this,  in 
turn,  the  cut-off  back  into  Lake  Palmyra  in  1904. 

Whether  the  prevention  of  cut-offs  will  be  ultimately  accomplished  by  the  proper 
location  of  the  main  levees  on  or  near  the  neck  and  points  or  not,  the  present  loca- 
tion of  the  levees  necessitates  the  use  of  spur  levees  to  prevent  cut-ons  across  the 
narrow  necks.  This  subject  has  already  been  discussed,  however,  under  the  head 
of  spur  dikes. 

Timber  on  points  and  necks  is  a  great  protection  to  them  and  an  important  factor 
in  preventing  cut-offs,  on  account  of  its  breaking  up  the  currents  that  would  other- 
wise sweep  over  them.  Whatever  can  be  done  to  prevent  the  clearing  and  cultiva- 
tion of  the  lan<l  outside  of  the  levee  should  l)e  done. 

Bank  revetment. — Banks  have  l>een  revetted  at  different  times  with  the  object  of 
preserving  levees  endanj^ered  by  caving  banks,  where  new  looi>s  would  have  proved 
much  more  expensive  than  the  revetment,  or  where  the  ])roperty  thrown  out  by 
loops  would  have  caused  very  great  loss.  This  policy  should  be  imrsued  whenever 
it  is  the  moreec<)noniical  way  of  accomplishing  the  required  result,  and,  if  necessary, 
should  be  i)aid  for  out  of  levee  funds.  The  value  of  the  property  from  which  protec- 
tion wouM  be  with<lr4iwn  should  also  be  considered. 

Cloi<er  relation  to  rlmnnrl  improreinents. — A  mure  complete  control  of  the  river  in  the 
matter  of  s<*our  of  its  bed,  preservation  of  its  banks,  and  confinement  of  floods  is  the 
object  to  be  sought  l)y  all  in  the  service,  whether  employed  on  channel  or  levee 
improvement.  Building  levees,  revetting  banks,  and  dredging  channels  will,  if 
properly  directe<l,  all  tend  to  the  acconiplisliinent  of  the  objects  mentioned.  These 
several  Dranches  of  the  service  sliould  be  regarded  as  interdependent  i)arts  of  a  great 
system,  and  the  energies  of  those  connected  with  the  different  branches  should  be 
Gurected  to  the  most  economical  accomplishment  of  all  these  objects. 

MISCELLANEOUS. 

Railroads. — The  construction  of  the  ^lemphis,  Helena  and  Louisiana  Railroad  has 
been  continued  b«>th  north  and  south,  anci  is  now  being  operated  from  McC^ehee, 
Ark.  (on  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad),  to  Clayton,  La.  The 
completion  of  this  road  northwani  from  McGehee  is  dependent  upon  the  completion 
of  the  bridges  a(!ross the  Arkansas  and  White  rivers,  which  have  l>een  delayed  by  the 
unusually  high  stages  of  water  that  have  prevailed  in  tht^se  rivers  during  the  year. 
The  o])eration  of  this  line  after  completion  will  be  impeded,  if  not  suspended,  during 
every  higli  water  until  the  gap  in  tne  levees  between  the  Arkansas  River  and  Mis- 
sissippi River  systems  is  clo^a. 
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Telephones. — ^Telephone  facilities  remain  the  same  as  last  season.  They  furnish  as 
communication  with  the  more  important  points  along  the  line. 

Death  of  employee. — We  lost  a  faithful  and  efficient  employee  in  the  death  of  Inspec- 
tor Edwyl  Llewellyn  on  April  8, 1904.  He  had  been  employed  in  this  district  about 
fifteen  years. 

Inclosed  with  this  report  will  be  found  the  following: 

Statement  of  expenditures  by  the  United  States. 

Statement  of  work  done  and  funds  expended  by  the  Red  Fork,  Desha  County, 
Chicot  County,  Fifth  Louisiana,  and  Tensas  Basin  levee  boards  and  the  State  of 
Louisiana. 

Table  showing  cost  of  construction. « 

Table  giving  comparison  of  high  waters  of  1897,  1898,  1903,  and  1904. 

labor  statement. 

Statement  of  material  in  levees. 

In  conclusion,  I  wish  to  thank  the  local  levee  boards  for  their  prompt  and  efficient 
cooperation,  and  my  assistants  for  their  faithful  and  thorough  performance  of  duty. 

I&spectfully  submitted. 

E.  C.  Tolling  ER, 
U.  S.  Assistant  Engineer. 

Capt.  E.  W.  Van  C.  Lucas, 

C&rps  of  Engineers. 


Levee  work  in  Upper  Tensas  levee  district  in  Arkansas  and  Louisiana^  May  i,  190S,  to 

May  i,  1904. 

[N.  =  New;  E.=^ Enlargement.] 

IN  ARKANSAS. 


Stations. 


2087-2121 
2121-2164 
2170-2185 
0-62+60. 
2252-2533 
4060-4210 


470  R. 
470  R. 
470  R. 
470  R. 
486  R. 
516  R. 


Contractor. 


George  R.  Lacy 

Donovan  &  Daley . . 
Dulaney  <&  Leonard 

do 

Lewis  &  Jennings. . 
Donovan  &  Daley.. 


Cubic 

Cubic 

yards 

Total 

yards  in 

placed 
during 

labor- 

contract. 

era. 

year. 

141,145 

141,145 

7,492 

145, 589 

145,589 

7,141 

29,431 

29,431 

1,204 

180,862 

180,852 

6.448 

142,992 

35,289 

2,473 

99,860 

20,130 

809 

Total 
teams. 


6.470 
5,526 

818 
6,204 
1,807 

664 


IN  LOUISIANA. 


0-120.. 
120-190 
190-256 


Stations. 


Dulaney,  Sessions  &  Leonard 

Donovan  &  Daley 

M.  L.  Linnan 


107, 157 

107, 157 

5,921 

76.969 

76,969 

3,022 

69,719 

69,719 

2,638 

IN  ARKANSAS. 


2087-2121 
2121-2164 
2170-2185 
0-62+60. 
2252-2633 
406O-I210 


Miles 
below 
Cairo. 


470  R. 
470  R. 
470  R. 
470  R. 
486  R. 
516  R. 


Total 
Bcrapers. 


Yards  per 
team. 


Yards  per 
scraper. 


Price  per 
cubic 
yard. 


4,289 
2,296 
2.197 


3,567 
3,622 

516 
2,972 
1,128 

367 


25 
26 
36 
35 
19 
30 


39 
40 
57 
61 
31 
54 


Ctntf. 
15.7 
16.0 
17. 25 
19.35 
21.5 
19.7 


Average 

Average 

Kind  of 

height. 

haul. 

work. 

Feet, 

Feet. 

16.5 

200 

N. 

16.4 

200 

N. 

12.0 

160 

N. 

15.7 

150 

N. 

13.6 

150 

E. 

15.1 

226 

S. 

IN  LOUISIANA. 


0-120 

517  R. 
617  R. 
623  R. 

2,790 
1.487 
1,410 

25 
33 
81 

38 
52 
49 

19.74 
17.25 
17.48 

18.5 
18.5 
21.0 

200 
160 
150 

E. 

120-190 

E. 

190-256 

E. 

a  Omitted. 
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SUxUmerd  of  work  done  in  the  Vpper  Tensa*  levee  dittrui  in  Arkanms  and  IjOtMana  hy  the 
Desha  QmrUy,  Chicot  OountUt  Tensas  Basin,  and  Fifth  Louisiana  levee  boards,  and 
(he  State  of  Jjouisiana,  from  Stay  i,  190S,  to  May  i,  1904* 


WORK  DONE  IN  ARKANSAS. 


rublf  yds.  I       i\yii\. 


Deaha  Ck>antj  levee  board: 

8tation8  887-890,  Arkansas  City  front  enlargement 

High  water  protection  (Chicot  front) 

MiBcellaneoas  expenses 

Toiaas  Basin  levee  board: 

Stations  1020-1240,  Fulton  Lake  enlargement 

Lelanddike 

Repcdr  work  at  Panther  Fore»;t,  Lucca  Landing,  GaineH  Landing,  and 

vaucluse 

CSiicot  County  levee  board: 

Topping  and  repairs,  Rtations  3078-3950 

Miscellaneous  expenses 


Total. 


l«,7a« 


161,300 
129, 199 


10,000 


317,287 


$l,92H.t» 
2ft.  00 

4^^.oo 

5r>.(VIH.A0 
JiS.OOO.OO 

9,690.00 

6,990.00 
0,/«».76 


109, 212.  W 


WORK  DONE  IN  LOUISIANA. 


Bnlargement  and  new  levee. 


RECAPITULATION. 


1,490,973 


9361, 6 M. 73 


Desha  County  levee  board !  16, 788 

Tensas  Basin  levee  board i  290, 499 

Chioot  Countv  levee  board I  10, 000 

Slate  and  Fifth  Louisiana  levee  board ,  1, 490, 973 

Total '  1,808,210 


|A,408.60 

80,278.60 

18,ft26.76 

361,644.73 


46<),Mft7./VJ 


Wf/rk  d(me  above  Red  Fork,  Ark,,  htj  the.  Red  Fork  /eir**  t^Mird. 
Miflcellaneoiis  ex|)enfleH $2, 02H.  H7 

Comjyirison  of  high  praters  of  1897,  ISUfi,  JffOS,  mid  1904. 

IN  ARKANSAS. 


Station. 


Miles 
I  below 
i  Cairo 
rR.  B.). 


Elevation, 
high  water. 


V* ••••*«•■..  Arx.  K. 

0 4(6 

486 422 

en 431 

«8 ,  t>, 

1611 1  V-i) 

1»41 i  if,! 

2264 \^, 

2681 j  487 

2742 490 

8040 495 

3882 10\ 

3780 f>\r, 

4049 .'.1/5 

4206 VJft 


V3m. 


Fert. 

172.82 
162.  W 
1.%.  71 
158, 4** 
15«.  ^, 

vn.:*] 
1  u.  x\ 
)  n.  4f, 

1 12.  if! 
\i\.'24 

izf.  n 
j«5  >r, 
Uhtn 


1897 


1903 

Eleva- 

1903 

high 

tion, 

high 

water 

high 

water 

above 

water 

above 

1897. 

1898. 

1898. 

F^rt. 
170. 99 
162.  ivs 
159.01 
157. 95 
155. 2r) 
l.'.1.76 
117. «{ 

\:f3. 87 

l**.y, 
13^..  9» 

xxa.ui 

U1..V>  , 

r>.85  1 


f>et. 

1.83 

.00 

.70 

..53 

1.16 

.75 

1.20 

2.20 

2.2r> 

2.38 
2.  .55 
2.  .55 
2-32 
2.22 
2.25 


Feet. 
16K.97 
161.65 
1.57.87 
1.%.  47 
154. 51 
150.94 
146.20 
1.'».89 
139.57 

138.  .^5  • 

136.  «M  I 

133.26  I 

131.44  j 

1!»«.75  i 


r2«<.  44 


Frft. 
3.85 
1.23 
1.82 
2.01 
1.85 
1.57 
2.03 
2.57 
2.50 

2.69 
2.M 
2.»6 
2.43 
2.32 
•'  2.5 


Eleva- 

'   1903 

tion, 

high 

high 

water 

Lo(;ality. 

water 

above 

1901. 

1904. 

Ftxt. 
167.52 
1.58.42  , 
155.46  ! 
1M.04  I 
1.52.36  I 
148.86 
144.33 
137.36 
136.97 

136.06 
134.43 
130.67  . 
128.55  j 
126.02  ' 
125.64 


Frrt. 
.5.  .30    Red  Fork. 
4.46     Amos  Bayou. 
4.25  ,  Lucca  Landing. 

4. 44  Chlwt. 

4.00     Arkansas  Citv. 

3.65    Gaines  Landing. 

3.90    Luna  Landing. 

5. 10     Leland. 

5.10     Vaucluse;  C^^mmlsslmi 

gauge  No.  96. 
5.18  .  Sunnyside. 
5.06     Lakeport. 

5. 45  HArwtjtui. 
5.32     Grand  Lake. 
5.05    Sterling. 

5. 05     l»uisiana  State  line. 
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IN  LOUISIANA. 


Station. 


247. 
947. 


1207. 
1462. 
1815. 
1987. 
2354. 
2670. 
2815. 
8097. 

8602. 
8655. 
8940. 

4222. 
4880. 

4606. 


Miles 

below 

Cairo 

(R.B.). 


523 
532 

637 
542 
547 
555 

561 
565 

574 
578 

587 
588 
593 

600 
603 

606 


Elevation, 

1903 

high  ^ 

Mrater. 

high 
water 

1903. 

1897. 

above 
1897. 

130.25 

128.00 

2.25 

126.20 

123.80 

2.40 

124. 25 

122.30 

.  1.95 

122.94 

121.03 

•1.91 

122.30 

120.05 

2.25 

119.37 

116.87 

2.50 

117.17 

115.67 

1.60 

116.02 

114.22 

1.80 

]12.J» 

110.90 

1.15 

110.60 

109.80 

.80 

108.19 

108.09 

.10 

107.27 

107. 72 

-  .45 

106.30 

107.00 

-  .70 

105.10 

105.80 

-  .70 

103.20 

103.20 

.00 

101.70 

103.00 

-1.30 

Eleva- 

1903 

Eleva- 

1903 

tion, 

high 

tion, 

high 

high 

water 

high 

water 

Locality. 

water 

above 

water 

above 

1898. 

1898. 

1904. 

1904. 

127.90 

2.35 

125. 35 

4.90 

Pilchere  Point. 

123.90 

2.30 

121.80 

4.40 

Wilsonfl    Point:    Com- 
mission gauge  No.  87. 

122.40 

1.85 

120.10 

4.15 

Ben  hams. 

120.  W 

2.10 

118.94 

4.00 

Lake  Providence. 

120.05 

2.25 

11M.30 

4.00 

Hollybrook. 

116.34 

3.03 

116.47 

2.90 

Point  Lookont. 

114.99 

2.18 

112.97 

4.20 

Alsatia. 

118.16 

2.86 

111.92 

4.10 

Salem. 

109.48 

2.57 

107.80 

4.25 

Henderson. 

108.00 

2.60 

106.80 

4.30 

Omega;      CommiBBion 
gauge  No.  79. 

105.55 

2.64 

103.79 

4.40 

Above  Ouckport. 

104.90 

2.37 

102.37 

4.90 

Do. 

103.80 

2.  /iO 

101.10 

5.20 

Youngs  Point:  Commi*- 
sion  gauge  No.  76. 

102.56 

2.54 

99.60 

5.50 

Delta. 

100.90 

2.30 

98.30 

4.90 

Commission  gauge  No. 
Bedford. 

96.90 

4.80 

■ 

Statement  of  material  in  levees  in  Upper  Tenms  levee  diMrict  May  i,  1904- 

Bed  Fork  Extension  levee,  in  place  May  1,  1903 1,111,285 

Costello  Gin  to  Louisiana  State  Line,  in  plac*e  Mav  1, 1903 13, 113, 655 

Louisiana  State  Line  to  end  of  district,  in  place  May  1,  1903 14,867,928 

Total  in  place  May  1,  1903 29,092,868 


MATERIAL   ADDED. 


Main  line  of  levee  in  Arkansas,  United  States  contractu 371 ,  593 

Leland  Spur  levee  in  Arkansas,  United  States  contracts 51, 653 

Contracts  bv  local  boanis  in  Arkansas 317, 237 

Main  line  of  levee  in  Ix)uisiana,  Unite<l  States  contracts 253, 844 

Contracts  by  State  and  Fifth  Louisiana  district  in  Louisiana..  1, 490, 973 


Less  yardage  abandone<l  in  Arkansas  and  Ix>ui8iana. 


2,485,300 

31,578,168 
794,042 


Total  material  in  levees  May  1,  1904 30,784,126 

Expenditures  from  May  I,  lt*OS,  to  May  7,  1904,  in  Upper  Tensas  levee  district. 


Month. 


May 

June 

July 

August 

September 
October . . . 
November 
December. 


1903. 


Engineer- 
ing. 


J7P9.86 
752. 75 
923.01 
929.64 
8U.51 
840.76 
842.71 
900.14 


1904. 


January 814.60 

February 1,022.88 

March 973.62 

April 1. 019.80 


Total  10. 620. 78 


Repain. 


S22.10 
13.65 


30.00 


573.21 
2,431.21 
1.511.94 


4,682.14 
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Distribution. 


Engineering , 

Repairs 

Ea^nse  of  steamboats  on  high-water  service  and  surveys 
Construction , 

Expended  by  local  boards , 

Grand  total 


Amount. 


Per  cent. 


$10,620.73 
4,582.14 
2, 142. 59 

118.697.04 


13d,042.fiO 
460,857.69 


596,900.09 


7.81 

3. 37 

1.58 

87.24 


100 


• 

Of  the  above  $460,857.59  furnisheci  by  the  local  boards,  $102,197.10  was  expended 
in  Arkansas  under  the  supervision  of  the  United  States  engineers,  for  which  credit 
shonld  be  taken,  and  which  would  re<luce  the  percentage  for  engineering  expenses 
from  7.81  to  4.46. 

Appendix  2  O. 


BSPORT  OF   MR.  CHAS.  LE  VAS8ECR,  U.  8.  ASSISTANT   ENGINEER,  ON  SURVEYS   IN  FIRST  AND 

SECOND   DISTRICTS    DURING   SEASON   OF   1903-4. 

Memphis,  Tenn.,  May  i,  1904. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  surveys  in  first  and 
second  districts  during  the  seation  of  1903-4: 

These  operations  comprise  the  general  hydrographic  surveys  of  the  principal 
improved  reaches,  local  detailed  surveys  over  revetment  works,  hydrographic  sur- 
veys of  different  parts  of  the  river  where  caving  of  the  bank  was  active,  special 
surveys  of  localities  where  work  was  projected  or  changes  in  the  river  had  occurred, 
and  general  and  detailed  surveys  in  the  different  levee  districts,  together  with  the 
1904  high-water  elevations  alon^  the  levees. 

In  addition  to  these  surveys,  in  the  different  levi^e  districts  the  survey  work  neces- 
sary for  anil  during  construction  was  performed  by  the  levee  insj)ecto*rs,  independ- 
enlUy  of  the  regular  survey  party,  and  are  therefore  not  reported  here. 

The  following  list  shows  in  detail  the  location  and  kind  of  surveys  made: 

General  surveys  of  reaches, 

Canithersville,  Mo.  (110-113),  3  miles. 
Plum  Point  reach  (150-170),  20  miles. 
Memphis  reach  (219-223),  14  miles. 
Helena  reach  (303-312),  9  miles. 

Hydruijraphic  detailed  surveys, 

Daniels  Point,  Ark.  (152  R.J. 
Ashport  Bend,  Tenn.  (155  L.). 
Fletchers  Bend,  Ark.  (159  R.). 
Osceola  bar,  Ark.  (165  R. ). 
Hopefield  Bend,  Ark.  (228  R.). 
Memphis  bar,  Tenn.  (230  L.). 
Helena,  Ark.  (307  R.). 
Hathaway  Dikes,  Mo.  (100  R.). 

Cating  banks. 

Birds  Point,  Mo.  (OR.). 

Wickliffe,  Ky.  (4L.). 

Hickman,  Ky.,  to  Slough  Landing,  Tenn.  (36  to  69  L.), 

Point  Pleasant,  Mo.  (76  to  83  R. ). 

Gavoso,  Mo.,  to  Island  No.  16  (105  R.  to  116  B.). 

State  Line,  Mo.  and  Ark.  (128  R.). 

Redman  Point,  Ark.  (220  R.). 
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Special  surveys, 

Caruthersville,  Mo.  (109-115  R.). 

River  Styx,  Ark.  (140  R.). 

Pecan  Point-Golden  Lake,  Ark.  (194-197  R.). 

Drainage  of  pits.  Eagle  Lake,  Ark.,  on  M.  130,  Lower  St.  Francis  levee  district 

(210  R.). 
Hollybuflh  1903  breaks,  Bradley  to  Redman  Point  (215-220  R.). 
Head  of  Hopefield  Bend,  Ark.  (227  R.). 
Commerce-reters  Landing,  Ark.  (270  R.). 
Island  No.  ft3.  Miss.  (333  L.). 

Ijei^ee  surveys. 

Upper  St.  Francis  district:  Location  of  new  levee  and  general  topographical  survey 
from  5  R.  to  32  R. 

Flood  elevations,  year  1904,  along  the  levees,  Upper  St.  Francis. 

Reelfoot  district:  Location  of  new  levees  and  general  topography  from  36  L.  to  49 
L.     Flood  elevations,  1904,  along  the  levees. 

Lower  St.  Francis  district:  Location  of  new  levees  and  1904  flood  elevations  along 
the  whole  line  of  this  district. 

Maps  of  the  above-mentioned  surveys  have  been  prepareii  and  sent  to  the  Memphis 
office. 

As  all  the  changes  in  the  reaches  and  the  results  of  the  survey -party  work  are  shown 
by  the  maps  iust  prepared  for  the  annual  report,  no  special  description  of  them  wifl 
be  given  in  this  report. 

Tne  survey  party  has  been  delayed  a  great  deal  in  its  operations  during  the  past 
season  for  lack  of  proper  accommodations  for  quarters  and  for  taking  soundings.  Xo 
quarterboats,  tent,  or  camping  outfit  being  available  for  a  time,  the  party  had  to  find 
board  and  lodging  wherever  possible.  Most  of  the  time  accommodation  could  only 
be  found  several  miles  away  from  the  site  of  the  work,  forcing  the  party  to  short 
hours  in  the  field  and  rendering  impossible  the  plotting  of  notes  at  night.  When 
quarterboat  Xo.  39  was  placed  m  commission,  the  party  was  delayed  sometimes  a 
whole  week  waiting  for  a  steamboat  to  move  the  quarterboat  from  one  survey  to 
another. 

All  the  soundings  for  the  past  season  were  taken  with  the  use  of  a  skiff,  rendering 
necessary  a  double  crew  of  oarsmen  and  leadsmen.  The  work  could  not  be  prose- 
cuted with  rapidity,  as  the  swiftness  of  the  current  at  many  places  renderedT  skifi! 
operations  nearly  impracticable. 

I  respectfully  suggest  that  for  next  year's  oi>erations  proper  quarters  be  fumisked 
to  the  party  and  that  the  United  States  tender  //.  L.  Abbot  \ye  placed  in  commission 
for  the  use  of  the  survey  party,  or  that  a  gasoline  launch  be  bought  for  the  exclusive 
use  of  the  partv. 

Heretofore  the  United  States  tender  Abbot  and  quarterlx)at  No.  39  l^elonged  exclu- 
sively to  the  survey-party  outfit;  with  such  accommodations  the  work  was  prosecuted 
rapidly  and  the  maps  were  kept  to  date  on  the  boat,  with  field  work  every  night, 
which  is  quite  an  advantage. 

I  will  respectfully  recommend  also  that  all  the  detailed  survey-station  lines  in  the 
different  reaches  be  resurveyed  and  restaked  with  permanent  hubs. 

Iron  hubs  were  placed  by  me  in  1894  when  1  established  all  the  detailed  survey 
lines.  These  hubs  were  tied  to  all  the  triangulation  points,  and  thus  easy  and  accn* 
rate  comparisons  of  different  surveys  could  be  made,  as  they  were  each  referring  to 
the  same  stations.  These  hubs  are  now  either  destroyed  or  covered  bjr  sediment. 
Their  disappearance  affects  the  accuracy  of  the  surveys  as  far  as  comparison  is  con- 
cerned, new  stations  being  established  at  each  survey  not  coinciding  with  the  old 
hubs  and  in  many  places  not  tied  on  triangulation  pomts. 

Respectfully  submitted. 

Chas.  Le  VasseuRj 

Assistant  Engineer, 

Capt.  E.  W.  Van  C-.  Lucas, 

Corps  of  Engineers. 
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Appendix  2  P. 

SKPOBT  OF   MB.   LCTHEB   T.   KERR,  JUNIOR    ENGINEER,  ON   SURVEYS    IN   THIRD  DCnTRIlT 

DURING   SEASON   OF   1903-4. 

Memphis,  Tenn.,  May  /,  lt^4. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  eurvej's  made  luulor 
my  charge  in  the  third  district,  Mississippi  River  impro\'emGiit,  froiii  Mav  I,  UH)Ji, 
to  May  1,  1904: 

During  the  low- water  season  the  following  sur\'eyt!i  and  examinations  wen*  made: 

The  annual  hvdrographic  surveys  over  the  revetment  at  Lake  Bolivar  f n>nt  ( 4 1 7  L  J , 
Afihbrook  Nect  (446  L.),  Greenville  Harbor  (478  L.),  Lake  l^rovidemv  (540  U.), 
and  Delta  Point  (598  R. ). 

Special  hvdrographic  surveys  in  the  vicinitv  of  the  La  (irangi*  crt»va8se  (482- 
485  L.),  in  Kentucky  Bend  (498-502),  at  Lake  frovidenco  (540-541),  at  HoUybnx^k 
crevasse  (545-549),  and  from  Youngs  Point  to  Klieiiston  (595-5i>9). 

Shore-line  sursevs  along  the  up|)er  side  of  Caulks  Nei»k  (408-411),  Cartero  Nock 
(460-463  L.),  Lelahd  Neck  (46^-472  R. ),  at  Island  92  (527-^29  L.),  AthoiUm  (557- 
568  R.),  Willow  Point  (563-566  R.),  and  in  Ree<l-Beilfonl  Bend  ((iO:MK)6  R.). 

Before  giving  the  results  of  the  above,  it  might  be  well  to  give  in  some  detail  the 
methods  employed  in  the  tield  to  obtain  them. 

By  referring  to  any  of  the  revetment  maps  furnished  for  your  annual  report,  you 
will  notice  that  throughout  the  extent  of  each  revetment  then*  is  a  Imuh^  line  con- 
Teniently  located.  These  base  lines,  from  which  all  mattresses  art^  atunirat^'ly  hx'ated 
before  being  sunk,  were  originally  laid  out  before  the  revetment  works  were  begun, 
oofmected  with  points  of  the  Coast  and  Geodetic  Survey  or  with  the  CommisHifm 
fltone  lines,  and  extended  as  necessary  to  precede  the  progress  of  the  bank  improve- 
ment. They  are  fixed  by  having  the  angle  i>oints  marked  with  a  spike  <lriven  iu  a 
heavy  oak  hub,  usually  6  by  6  inches  by  3J  fc^t,  st»curely  set  in  the  ground. 

The  ranges  upon  which  the  soundings  are  taken  are  locAte<l  at  n»gular  intenalH, 
from  1(X)  to  200  feet,  along  the  base  line  and  normal  t<^)  it,  the  shon*  en<l  iM'ing  a 
point  or  station  in  the  base  line  marked  by  a  sawed  stake,  from  which  all  lateral 
distances  on  the  respective  ranges  are  reckoned.  When  a  survey  is  to  \h>  miule  over 
a  revetment  the  base  line  is  first  retraced  and  the  station  stakes  marking  the  rang(*H 
are  replaced  where  mi.ssing,  relinerl,  an<l  recentered.  Perj)endiculars  are  ttirneil  off 
from  each  station  stake,  and  one  or  more  tem|:)orary  stakes  i)ut  in  to  mark  the  range. 
Transit  or  observation  points  are  located  with  reference  to  the  base  line.  VVh«»re 
the  configuration  of  the  shore  line  will  i)ermit,  these  jx^ints  are  pla<'e<!  near  the  en«lM 
of  the  tangents,  either  on  the  V>ase  line  or  at  a  known  distance  to  the  front.  AngUts 
on  soundings  are  measured  from  the  base  line  or  a  line  parallel  t^j  it,  ami  in  snch 
cases  the  di.«tances  are  taken  off  on  a  (V)ordinate  protractor  and  c.omn'U'tl  for  the 
position  of  the  instrument  in  case  it  iH  not  on  the  oase  lin<*.  Jf  the  transit  |K>int  is 
Deyond  the  tangent  nonnal  to  the  ranges,  the  angles  are  plott^^l  and  the  disfann^ 
scaled  off  frrnn  the  orifrinal  base  line. 

The  soundings  are  taken  with  a  15  or  20  pound  lea<^l,  defH^nding  upm  the  dejith  of 
water  and  veUx-ity  of  r-nrn^nt,  on  a  five-eighths  inch  ^^|*ly  <!ott/in  line  gra/hiaUrd  in 
feet,  from  the  de^-k  of  a  nmall  steamer  which  takes  a  msition  on  the  outer  end  of  the 
section  and  fianks  toward  shore,  keeping  the  forwanl  end  of  the  lx>at  always  on  the 
range.  The  l^ad  i.-  nianipulate<l  ho  a«  to  get  a  perf>endicular  measiirenient,  or  the 
actual  depth,  as  n**ar  a-  jK/ssilile.  In  de^.*p  water,  in  onler  to  do  this,  th<'  lea/1  in 
taken  to  the  l>ow  by  lU*-  N-ad  U-arer  and  east  a«*  far  forward  as  [^^►**ibU-:  the  h^a'ls' 
man  stands  well  do^n  the  irnard,  say  'SO  or  40  fe**t  from  the  lx>w  ^ defending  on  iUtt 
depth  exrie^.-t^-^i;.  pl;iyi-  the  line  out  as  necessary  until  it  r^^mes  to  a  verti^til  w/sition. 
when  the  lea/l  should  U-  very  near  the  Nniom.  He  then  moves  down  the  (rtiard 
with  the  current.  r/iayir>jf  the  line  out  vertically  until  the  lea<i  strik«*  the  U»tt/im, 
when  the  ^-la^rk  oi  th*-  line  is  j^-rkwJ  out,  the  ^*:»unding^  read  by  the  lea^hfinan  and 
checked  by  the  r'r^y/rder. 

It  will  lie  M?en  ffyrri  the  a>i<»v*-  that  it  i?  a  simple  matter,  with  a  steamer  iff)  t/t  Vftf 
feet  in  length.  t/> '/..'-  *i.*-  I'-a/l  a  I^-ad  fA  70  feet,  and  assuming  that  it  would  de*^:<-f»/l 
at  the  rat^  of  ]'J  i*r^^,  ;>-t  **'//,uf\  it  would  reach  a  depith  of  V}^  fe^t  in  a  (iiirr*:tit  hav- 
ing a  mean  vei'A.^ty  '/,  ",  1^-*^*.  ^^-r  a^f/^nd  by  the  time  the  liner»-ached  a  f^erj^-ndi^-'jUr 
position.  J  ^ti  of  l:.^-  f,y.:rff,u  *ria*  ir.  xhf^^  extreme  case?*  where  the  fir^unding?*  ar»r 
taken  in  thi»»  u»:»Si:.*^  •?,/:  prf,!^'>.f  '-tT'T  wiil  r,'-.t  ♦-x^.-ee»i  1  I*''  cenL 

The  Jea/J  Viti^  ;>  v^>^:  twy^-  a  flay  ?.y  a  -taniarl  laid  on  on  the  boat's  guards  tlifc 
errors  n^/t^J  a.vJ  *:^  >^^^,vJ;r»jf.*  '^orre/tM  accordin^iy. 

ftop   ftf*gf.  >V^^     -  ,^ 
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March  of  this  year  the  ca\ing  had  extended  l)aek  from  200  to  300  feet  fouther,  Imt- 
ing  a  maximum  di8tan(*e  from  f<hore  to  levee  of  590  feet.  This  rate  of  ca\iiig  wfll 
necessitate  a  new  loop  this  neason. 

Willow  Point  {56S-&66  R. ).— Caving:  continues  in  the  bend  and  is  working  down* 
stream,  the  greatest  caving  being  below  Salem  Landing.  The  old  front  ]evee  will 
probably  last  eighteen  months  or  two  years.  This,  however,  is  l)ai^ked  up  bv  the 
Willow  Point  I^oop,  which  is  still  about  3,000  feet  from  the  shore  end  at  the  fowe^ 
end,  where  it  will  be  Urst  attackinl. 

Reed' Bedford  Bend  (60S-606  R.).— The  maximum  caving  in  this  bend  has  been 
about  1,200  feet  in  the  past  four  years  along  the  Kee<l  front.  Along  the  lower  (lart 
of  the  bend  it  amounte<l  to  fnmi  :^H)  to  1,(XX)  fet^t.  All  the  lovt»e  in  this  bend  will 
probably  have  to  he  aliandtmed  within  the  next  four  years. 

All  of  the  above  surveys  have  been  plotted,  and  the  following  ma(is  are  furnished 
for  vour  annual  rei)ort: 

Maps  showing  S})erial  sur\'eys  of  Kentucky  Bend,  Ilollybrook,  Delta  Reach,  and 
a  part  of  I^ake  Providence  reach. 

Maps. showing  the  effwtive  revetment  at  I-ake  Bolivar  front,  Ashbrook  Neck, 
Greenville  Harlx>r,  Lake  Providence,  and  Delta  Point. 

Respectfully  submitted. 

LrTHKK  Y.  Kekr, 

Junior  Engineer, 

Capt.  E.  W.  Van  C.  Lucas, 

Corpts  of  Engineers. 


Appendix  2  Q. 

PRELIMINARY    EXAMINATION  OF  MISSISSIPPI   RIVKR   IN   FRONT  OF 

WICKLIFFE,  KENTl'CKY. 

[PrlDtcd  In  HoiUH.*  I)<k'.  Nik  Hd,  Fifty-eighth  Congn*?<«*,  Hi-c>on(1  JH-Miion.] 

Wak  Depaktmkxt, 
Offk'e  OF  the  Chief  of  KN<iiXEERs, 

Wash infff Oil ^  Pn't'inht-r  UK  190t, 

Sir:  The  rivcM*  and  harbor  act  of  June  l.S,  Iihj-j,  ])rovi(los  for  a  ^)n*- 
liininarv  (examination  of  the  Mississippi  Kivcr  in  front  of  \Vi<'klitft», 
Ky.,  with  a  view  to  asr<»rtainin<x  wiiat  iini)rov(Mii(»nt  is  noco>sjirv  to 
pn»sorv(»  the  harhor  and  facilitate  navi<^ation,  such  examination  to  l^e 
made  hy  the  Missi>sippi  Kiver  ('omini»ion. 

I  have  tlie  lionor  to  >uhniit  herewith  a  report,  (hited  Octoln^r  'jr», 
l<.*0'i,  hy  (apt.  Vj,  V4.  Winslow,  Corps  of  Kn^niu'er-,  on  a  preliminnrv 
oxamination  of  the  locality  in  i)ursuanceot*  thesjiid  i>rovi>ion  oi  hiw  :ind 
forwarded  to  thi>  ol!i<-e  hv  Col.  Amo^  Sticknev,  ( 'ori>s  of  Kni»'intM*r'», 
president  Mi>sissipj)i  Hiver  Conimis>ion,  with  lett»'r  of  Noveniln'r  *J1. 
lJ>o:i.  In  the  oj)inion  of  Ca]>tain  \Vin>low.  wiiich  is  <oncurred  in  liy 
Colontd  Stick?iev,  the  improvement  of  this  locality  for  the  purpose 
stated  in  the  jict  is  not  worthv  of  heinsr  undi'rtak^'n  hv  thetieiieial 
(iovernment. 

Thi^  report  ha>  h<»en  n*viewed  hy  the  Bojird  of  Knjrineers  for  Kiv«»rs 
and  lIarl»ors,  under  the  provi>ions  of  >e(tion<  .1  and  14  of  the  alM»ve- 
mentioned  act,  and,  for  rea>on>  stale<l  in  it^  n^port  of  March  17.  I'.hi;:, 
the  lk)ard  conclude>  liiat  no  impro\rnient  is  nec(»>sirv  t<»  i>reserve  the 
harbor  and  facilitate  navitration,  and  tiiat  it  is  not  desirable  for  tho 
United  States  to  unden:ik(»  this  work. 

1  concur  in  the  views  of  the  l^oanl. 

Verv  respect  full  V,  vour  olxMlifnt  s(»rvant, 

(i.    L.   (in  I.KSPIE, 
Ilmi,    tt'ii.^    (fn*t"T   hin/ni"  fs^    f  ,   .N.   ^1/V/y//. 

Hon.  Kliiii    Kooi, 
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report  of  col.  amos  8tickney,  corps  of  engineers. 

Mississippi  River  Commission, 

St.  Louis,  Mo,  y  November  21^  1902. 

General:  The  Mississippi  River  Commission  submits  the  following 
report,  in  obedience  to  tne  directions  contained  in  section  14  of  the 
act  of  Congress  approved  June  13,  1902,  as  advised  by  the  Chief  of 
Engineers  in  letter  of  June  23,  1902: 

The  general  situation  in  front  of  Wickliffe,  Ky.,  has  been  familiar 
to  the  (x)mmission  for  many  years;  but  for  the  sake  of  exact  and  recent 
information  the  Commission  has  caused  a  preliminary  examination  to  be 
made  of  the  locality  by  Capt.  E.  Eveleth  Winslow,  Uorps  of  Engineers, . 
district  officer  in  charge  of  the  first  and  second  distncts,  Mississippi 
River,  below  Cairo,  and  transmits  herewith  his  report  and  map  ^  accom- 
panying the  same. 

Since  the  date  of  said  report  and  during  its  present  trip  of  inspec- 
tion the  Commission  personally  inspected  and  examined  the  bans  in 
front  of  Wickliffe  and  the  conditions  there  existing,  and  is  of  opinion 
that  the  only  improvement  possible  in  the  Mississippi  River  at  that 
point  is  an  extended  and  costly  bank  revetment;  that  such  improve- 
ment is  not  required  in  the  interest  of  navigation;  that  as  respects  the 
preservation  of  the  bank  for  a  harbor  the  cost  of  the  improvement 
would  be  out  of  proportion  to  the  interests  to  be  protected,  and  hence, 
that  as  a  means  ror  preserving  the  harbor  and  facilitating  navigation 
the  proposed  improvement  is  not  worthy  to  be  undertaken  by  the 
Government. 

This  examination  has  been  made  without  expense  to  the  United 
States. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickny, 
Colonel  of  Engineers^ 
President  Mississippi  River  Conwiission. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 

[Firat  Indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

December  5,  1902. 
Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps  of 
Engineers,  current  series,  for  consideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Second  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C.^  March  17^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers, United  States  Armv. 
The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 

o  Not  printed. 
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within  report  of  the  Mississippi  River  Commission  and  that  of  the 
district  officer. 

The  local  commerce  involved  is  insignificant*  being  given  as  3,000 
tons  per  annum. 

The  principal  interests  concerned  are  those  of  two  railroads,  whose 
rights  of  way  are  endangered  by  the  cutting  of  the  river  Irnnk. 

In  the  opinion  of  the  Board  the  work  desired,  which  is  simply  Imnk 
protection,  would  be  of  little  benefit  to  local  commerce  and  of  no 
benefit  whatever  to  through  navigation.  It  would  be  very  costly  and 
would  serve  only  to  protect  the  rights  of  way  of  two  railroads  and 
ceiiain  other  private  property. 

.  The  Board  therefore  believes  that  no  improvement  is  necessary  to 
"preserve  the  harbor  and  facilitate  navigation,"  and  that  it  is  not 
desirable  for  the  United  States  to  undertake  this  improvement. 

For  the  Board: 

H.  F.  Hodges, 
Major ^  Orrps  of  Engineers^ 

Senior  Member  Pt^esent. 


report  of  capt.  e.  eveleth  win8low,  corps  of  engineers. 

United  States  Engineer  Ojtice, 

Memjyhin^  Tenn,^  (>ctohei'2o^  1902. 

Coix)nel:  In  compliance  with  your  indoi'sement  of  June  30,  11^3, 
I  have  the  honor  to  submit  my  report  upon  the  preliminar}'  examina- 
tion of  the  Mississippi  River  in  front  of  Wickline,  Ky.,  made  in  pur- 
suance of  the  act  of  Congress  approved  June  13,  1902,  which  direct* 
that  a  ''preliminary  examination"  shall  be  made  at  the  following 
localitv: 

« 

MLssissippi  River  in  front  of  Wickliffe,  Ky.,  with  a  view  to  ascertaining  what 
iniproveniont  is  nt'cessary  to  preserve  the  harbor  and  facilitate  navigation;  such 
examination  to  l>e  made  by  the  Mississippi  River  Commission. 

Wicklitfe  is  situated  on  the  left  bank  of  the  Mississippi  River  a  short 
distance  ])elow  tlie  mouth  of  the  Ohio  River.  At  this  point  the  bank 
of  the  river  is  quite  close  to  the  bluff  which  forms  the  eastern  border 
of  its  alluvial  bottom.  The  cit}-  is  built  at  the  foot  of  the  bluff  and  on 
the  bottom  of  a  wide  ravine  in  the  bluff;  the  city  itself  is  above  the 
reach  of  floods,  but  the  land  between  it  and  the  river  is  subject  to  over 
flow,  at  extreme  high  water,  to  a  depth  of  12  feet  or  more.  Between 
the  bluff'  and  the  river  are  located  the  main  line  tracks  of  two  impor- 
tant railroads,  the  Illinois  Central  and  the  Mobile  and  Ohio,  these  tracb 
being  laid,  owin^  to  danger  from  floods,  on  high  embankments  or  tiTS- 
ties.  Each  of  these  rauroads  has  a  station  at  Wickliffe,  and  on  the 
river  bank  opposite  the  city  is  Wickliffe  Landing.  This  landing  is 
us(»d  by  the  regular  river  packet^s  and  also  by  a  ferryboat.  The  pack- 
(»ts  stop  whenever  their  business  requires  it,  and  the  ferrvboat  makes 
several  round  trips  each  day  between  Wickliffe,  Ky.,  Bircf  Point,  Mo., 
and  Cairo,  111.  The  county  road  leading  from  the  city  to  the  landing 
is  in  the  bottom  and  am  not  be  used  when  the  river  gets  out  of  its 
banks,  although  where  the  road  crosses  Willow  Creek  there  has  been 
constructed  a  high wa^-* bridge  which  has  its  floor  above  high  water 
and  is  approached  by  inclines  at  either  end. 
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The  following  statistics  with  reference  to  the  business  interests  of 
the  city  have  been  furnished  me  by  the  mayor: 

There  are  at  present  residing  in  the  cit}^  something  less  than  2,000 
people.  Its  assessed  valuation  for  the  purpose  of  taxation  is  $425,000; 
the  capital  invested  in  manufacturing  and  business  interests  amounts 
to  about  $350,000,  of  which  a]>out  one-third  is  invested  in  tobacco 
factories.  It  is  estimat^^d  that  about  3,000  tons  of  freight  are  landed 
annually  at  Wickliffe  landing,  while  about  500  tons  are  transported 
in  wagons  by  the  ferry. 

The  bank  of  the  river  in  the  vicinity  of  Wickliffe  has  been  caving 
steadily  for  a  number  of  years,  this  caving  bein^  due  to  the  almost 
direct  impingement  of  the  currents  from  the  Ohio  and  upper  Missis- 
sippi rivers.  On  the  accompan3'ing  map  are  shown  the  bank  line 
determined  from  a  recent  survey  and  the  one  taken  from  the  survey 
of  1877.  A  comparison  of  the  bank  lines  given  by  these  tw^o  surveys 
shows  that  in  these  twentv-five  vears  the  bank  in  front  of  the  town 
has  receded  by  about  1,000  feet,  while  above  and  l)elow  the  town  the 
recession  has  been  not  quite  so  much.  The  caving  at  present  begins 
about  4,000  feet  above  the  town  and  extends  downstream  to  about  a 
mile  below  the  landing.  The  bank  at  present  is  caving  most  rapidly 
a  short  distance  below  the  town,  and  at  this  point  the  bank  has  receded 
nearly  250  feet  in  the  last  three  years. 

It  is  probable  that  tlie  bank  in  this  bend  of  the  river  will  continue 
to  (!ave  for  years  to  come  unless  it  Is  prevented  by  artificial  means.  A  t 
what  rate  the  bank  will  recede  and  at  what  ix)int  this  caving  will  be  a 
maxinmm,  it  is  of  course  impossible  to  predict,  but  judging  from  the 
shape  of  the  rivers  above  and  the  changes  that  are  talcing  place  in  them 
it  is  probable  that  the  head  of  the  caving  in  Wickliffe  oend  and  the 

Eoint  of  maximum  attack  will  continue  to  move  downstream,  as  they 
ave  done  in  recent  years.  The  bank  of  the  river  a};  the  landing  is 
now  about  1,000  feet  from  the  milroad  embankment  and  station,  and 
if  the  conditions  of  caving  should  contiime  as  at  pixisent,  it  would  be 
some  twelve  or  fifteen  years  before  the  bank  in  front  of  the  citv  has 
receded  as  far  as  the  milroad,  and  if  in  these  years  the  caving  s&ould 
move  downstream,  as  appears  probable,  the  bank  recession  in  front  of 
the  city  will  probably  not  reach  the  railroad  station.  There  does  not 
seem  to  be  any  reason  why  the  rate  of  caving  should  increase,  and  con- 
sequently the  city  itself  is,  in  my  opinion,  not  so  threatened  by  the 
caving  bank  as  to  make  its  j)rotection  a  subject  for  consideration  now 
or  in  the  near  future.  The  land  that  is  being  destroyed  by  the  caving 
is  of  no  greater  value  than  the  other  alluvial  }>ottom  land,  and  is  there- 
fore no  more  worthy  of  protection  than  the  banks  along  many  miles 
of  the  river. 

Theonlv  improvement  possible  here,  and  the  one  desired  by  tl)e  resi- 
dents of  tlie  town,  is  the  revetment  of  the  bank,  which  would  prevent 
itsfurther  recession.  This  work  would  involve  no  feature  not  met 
with  at  other  points  of  the  river  where  the  bank  has  been  revetted, 
and  it  could  be  successf ulh'  done  with  the  usual  standard  revetment, 
consisting  of  a  fascine  subaqueous  mat  about  25()  feet  wide  and  a  paving 
of  stone  for  the  upper  banK.  The  cost  of  this  work,  if  it  should  be 
done  with  the  regiuar  Mississippi  River  Commission's  plant,  would 

Erolmbly  be  about  $27  per  linear  foot  of  bank.     Such  a  revetment,  to 
e  of  any  value,  must  be  continuous,  and  unless  it  is  expected   to 
constantly  repair  its  head  it  should  begin  at  about  the  head  of  the 
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caving,  though  if  the  work  is  to  be  done  a  little  at  a  time  and  to  be 
followed  certainl}^  bv  work  in  subsequent  years,  it  might  be  well  to 
place  the  first  year's  work  at  or  just  above  the  point  of  maximum 
caving.  Such  a  piece  of  work,  however,  would  be  subject  at  its 
extremities  to  severe  attac*k,  and  to  prevent  its  destruction  it  must  be 
extended  upstream  within  a  year  or  two  after  its  construction.  It  is 
believed  that  it  would  not  be  economical  to  do  less  than  2,000  feet  of 
work  per  season. 

The  act  directs  that  this  improvement  should  be  considered  with 
reference  to  the  preservation  of  the  ''  harbor."  The  only  harbor  here 
is  the  landing  and  its  improvements,  these  improvements  consisting 
of  two  warehouses  and  a  ramp  cut  down  the  oank  to  near  the  low- 
water  line.  The  warehouses  are  small  and  are  so  built  as  to  be  easilv 
movable.  The  ramp  consists  of  a  simple  road  cut  into  the  steep  bank 
and  is  necessarv  for  the  use  of  teams  getting  on  and  off  the  ferryboat. 
Of  course,  as  tne  bank  caves  away  the  warehouses  have  to  be  moved 
back  from  time  to  time,  and  the  ramp  must  be  dug  over  again  as  fast 
as  it  is  destroyed  by  caving.  Fortunately,  at  high  stages  the  ramp 
that  is  needed  is  short  and  at  low  stages  the  caving  is  not  rapid,  ana 
consequently  the  cost  of  maintaining  this  ramp  can  not  be  very  great. 
During  overflow  stages  the  landing  can  not  l)e  used  at  all,  and  the 
ferryboat  runs  up  the  creek  or  over  the  fields  themselves,  if  the  over- 
flow be  deep  enough,  up  to  the  railroad  embankment,  which  is  then 
utilized  as  a  landing.  If  the  bank  was  revetted  the  cost  of  moving 
the  warehouses  and  of  recutting  the  ramp  would  be  avoided,  but  with 
the  rapidity  of  the  present  caving  Wickliffe  is  much  better  oflf  than 
many  of  the  landings  on  other  parts  of  the  river,  and  the  saving  that 
would  be  made  in  avoiding  these  two  sources  of  expense  is  not  worthy 
of  consideration  in  comparison  with  the  cost  of  the  revetment. 

The  act  further  directs  that  the  improvement  should  be  considered 
with  reference  to  its  effect  on  "navigation."  The  channel  of  the  river 
along  this  bend  is  of  ample  depth  and  width,  and  no  improvement  to 
its  navigability  is  now  requirea.  At  the  foot  of  this  bend  the  navi- 
gable channel  crosses  from  near  the  Kentucky  shore  at  Fort  Jefferson 
over  to  Norfolk  Landing  on  the  Missouri  shore.  This  crossing  would 
probably  be  somewhat  improved  by  the  revetment  of  the  banks  of 
\Vi(!klirfe  bend,  Imt  as  this  crossing  has  not  in  recent  years  given  any 
trouble  and  as  its  oliannel  seems  to  bo  maintained  with  a  greater 
available  depth  than  is  found  on  the  crossings  above  and  below,  its 
improvement  would  not  appreciably  affect  the  navigability  of  the  Mis- 
sissippi Kiver. 

Conse(|uontly,  it  is  my  opinion  that  as  far  as  the  protection  of  the 
city  of  Wickliti'e  is  concerned  and  for  the  purposes  stated  in  the  act, 
namely,  ''  to  preserve  the  harbor  and  facilitate  navigation,"  this 
improvement  is  not  worthy  of  being  undertaken  by  the  Govermnent. 

There  is,  however,  one  feature  connected  with  the  commerce  of  the 
country,  and  that  is  atfected  by  this  caving  bank  to  such  an  extent  that 
I  think  it  proper  to  call  it  to  the  attention  of  the  Commission.  From 
Wickliffe  aownstream  for  some  6,0o0  feet  the  Illinois  Central  Railroad 
is  constructed  at  the  foot  of  the  bluff  and  as  close  to  the  bluff  as  it  can 
safely  be  placed  in  view  of  possible  landslides.  Outride  of  this  rail- 
road is  located  the  track  of  the  Mobile  and  Ohio  Ilailroad,  and  at  one 
point  about  a  mile  l>elow  Wickliffe  the  bank  has  receded  until  it  is  so 
close  to  the  railroad  at  present  that  if  the  bank  were  revetted  this 
year  the  graded  slope  of  the  upper  bank  would  about  reach  the 
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toe  of  the  railroad  embankment.  It  is,  therefore,  certain  that  unless 
something  be  done  at  an  early  date  the  railroad  embankment  at  this 
place  will  cave  into  the  river.  This  will  necessitate  the  removal  of 
the  track  and  its  reconstruction  upon  an  embankment  farther  from 
the  bank.  The  two  railroad  tracks  at  this  point  are  about  800  feet 
apart,  and  the  Mobile  and  Ohio  track  can  therefore  be  moved  back  that 
distance,  but  as  this  will  place  both  trac*ks  at  the  foot  of  the  bluff  it  is 
evident  that  they  can  not  be  moved  back  farther,  and  even  this  change 
in  location  of  the  tracks  merel}'^  delays  and  does  not  solve  the  problem. 

It  is  certain  that  the  caving  will  continue  and  in  some  four  or  five 
years  will  again  reach  and  threaten  the  railroad  embankment,  and  if  the 
caving  be  not  then  checked  both  embankments  will  be  destroyed  and  an 
entirely  new  Iccation  must  be  selected  for  the  railroads,  for  it  is  man- 
ifestly impossible  to  maintain  them  on  the  exposed  face  of  a  caving 
bluff.  The  top  of  this  bluff  is  about  200  feet  above  low  water,  or  about 
150  feet  above  the  present  grade  of  the  railroad  track,  and  to  change 
the  location  of  the  railroad  to  the  top  of  this  bluff  would  require  the 
construction  of  a  new  line  beginning  some  3  or  4  miles  above  Wick- 
liffe  and  joining  the  present  lines  of  the  railroads  several  miles  below. 
Such  a  change  in  location  would  be  very  expensive,  indeed,  and  it 
would  appear,  therefore,  that  the  revetment  of  this  bank  at  an  early 
date  is  of  vital  importance  to  these  railroads;  and  there  should,  there- 
fore, be  constructed  in  the  next  3^ear  or  two  some  4,000  feet  of  revet- 
ment, and  this  must  from  time  to  titne  in  the  future  be  extended  or 
repaired  at  its  head  as  the  oc^casion  may  require. 

As  the  consideration  of  this  improvement  for  this  purpoee  is  not 
included  in  the  purposes  named  in  the  act,  I  do  not  consider  it  proper 
to  submit  a  recommendation  as  to  whether  this  work  is  worthy  of 
being  undertaken  by  the  Government  or  should  be  left  to  the  railroad 
companies. 

Very  respectfully,  E.  Eveleth  WinsiiOW, 

Captain  of  Engineers. 

Col.  Amos  Stickney, 

Corpi<  of  Engineers^  U,  S.  A.^ 

President  Mliisissippi  River  Commission,  ' 


Appendix  3. 

Report  of  Capt.  Cuas.  S.  Bromwell,  Corps  op  Emunebrs,  on  Opkrationp  in  the 

Fourth  Dihtrkt. 

United  States  Engineer  Office, 

Sew  Orleans,  Im.,  June  /,  1004- 

Colonel:  I  have  the  lionor  to  pubmit  the  following  report  upon  the  work  of  the 
fourth  district,  Mississippi  River  improvement,  for  the  peri(Mi  from  June  1,  1903,  to 
June  1,  UHM: 

The  foiirtli  district  extends  from  Warrenton,  TJ  miles  l)elow  Vicksburg,  to  the 
Head  of  the  Passi*s,  about  13  miles  from  the  Gulf  of  Mexico,  adistan(reof  462.8  miles 
by  river. 

The  works  include  the  improvement  of  the  harbore  at  Nat<*hez,  Miss.,  an<i  Vidalia, 
La.;  improvements  at  the  junction  of  the  Mississippi,  Red,  and  Atchafalaya  rivers; 
improvement  of  the  harlxir  of  New  Orleans,  1a. ;  bank  protection  in  Hondurant 
Chute;  bank  ]>rotcctinn  in  Kem}x»  Bend,  and  the  constniction,  rej^air,  and  mainte- 
nance of  the  levcc  system  of  the  <listrict. 

This  work  was  in  chaoje  of  Capt.  Ghas.  S.  Bromwell,  Corps  of  Engineers,  until 
Biay  27,  1904,  and  since  that  date  in  charge  of  Lieut.  Col.  li.  M.  Admus,  Corps  of 
Engineers. 
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HARBORS  OF  NATCHEZ   AND  VIDALIA. 

The  project  for  this  work,  adopted  June  29, 1891,  contemplates  the  construction  of 
a  levee  on  or  near  the  axis  of  Cowpen  Neck,  to  prevent  the  flow  of  water  across  the 
neck  during  high  stages  of  the  river,  and  tlie  construction  of  about  16,000  linear 
feet  of  bank  revetment  in  Giles  Bend.     Estimated  cost,  $541,300. 

The  object  of  the  proposed  work  is  to  prevent  the  formation  of  a  threatened  cut-off 
at  Cowpen  Neck,  which  would  cause  the  destruction  of  the  town  of  V^idalia,  much 
injury  to  the  water  front  of  Natchez,  and  the  probable  destruction  of  parts  of  the 
levee  system,  due  to  increased  caving  of  the  banks  above  and  below. 

At  the  beginning  of  the  fiscal  year  there  was  in  place  about  14,674  linear  feet  of 
revetment  of  various  kinds,  measured  parallel  to  the  general  shore  line,  and  the 
work  was  generally  in  good  condition. 

The  work  proposed  for  the  past  season  merely  contemplated  the  repair  of  existing 
works. 

Operations  were  begim  at  this  place  January  23,  1904,  and  were  carried  on  in  con- 
nection with  other  works  in  the  locality  until  March  26,  1904,  when  work  waa 
suspended. 

As  a  result  of  this  season's  work  the  revetment  at  the  lower  end  of  the  l>end  has 
been  made  continuous  by  closing  the  gap,  115  feet  in  length,  left  open  to  allow  a 
salient  point  to  wear  back  to  the  general  line  of  the  revetment,  and  remattressing  a 
cave  about  300  feet  long,  which  occurred  immediately  below.  The  present  length 
of  the  revetment  in  the  lower  end  of  the  bend  is  now  6,664  feet,  measured  parallel 
to  the  general  shore  line. 

In  the  upper  bend  minor  repairs  were  made  to  spurs  Nos.  1,  12,  and  13,  and  the 
revetment  nere  is  now  7,807  feet  long,  measured  parallel  to  the  general  shore  line. 

In  the  pocket  between  the  upper  and  lower  revetments,  where  the  300-foot  square 
mattress  was  sunk  last  season,  no  work  was  done,  but  the  timber  standing  near  the 
edge  of  the  unprotected  bank  that  was  likely  to  cave  in  and  obstruct  future  work 
was  felled. 

During  the  year  127,560  square  feet  of  mats  were  constructed  and  towed  from  War- 
renton  bar  abJove  and  placea  in  the  revetment  at  a  cost  of  $0.06775  per  square  foot. 
The  work  being  in  the  nature  of  repairs,  the  cost  per  linear  foot  is  not  a  practicable 
unit. 

The  annual  survey  of  Giles  Bend,  completed  in  November,  1903,  shows  that  the 
existing  work  is  generally  in  g0i:)d  condition,  but  that  there  has  been  marked  scour 
in  the  upper  end  of  the  bend  and  considerable  recession  of  the  bank  line  over  the 
unprotected  portion,  especially  immediatelv  above  Spur  No.  1. 

Durmg  low  water  an  examination  of  the  Iharbor  front  of  Natchez  was  made  and  it 
was  ascertained  that  there  had  been  considerable  caving  of  the  upper  l>ank.  Plani 
for  the  protection  of  the  harbor  front  are  under  consideration  and  will  be  submitted 
when  funds  for  the  w^ork  are  appropriated. 

The  caving  at  the  ends  of  the  completed  revetment  in  Giles  Bend  has  continued, 
and  it  is  feared  that  some  work  will  be  destroyed  before  the  revetment  can  be 
extender!. 

The  details  of  this  work  and  its  cost  are  set  forth  in  the  appended  report  of  my 
assistant,  Mr.  H.  S.  Douglas.  Sketches  are  herewith,  showing  the  location  of  the 
work  done  and  the  rate  of  caving  of  the  bank. 

The  amount  expended  from  June  30, 1'903,  to  June  30, 1904,  is  $11,349.64,  distributed 
as  follows: 

Office  expenses,  main  office $1, 220. 87 

Other  administrative  expenses 728. 44 

Construction  of  revetment  (hired  labor): 

Materials $1,753.15 

Wages 3,239.02 

SutSistence 942. 57 

5. 934. 74 

Manufacture  of  concrete  ballast 1, 082. 71 

Surveys 1,214.77 

Repairs  to  plant 622.  W 

Care  of  plant 231.75 

New  plant 313.52 

11, 349.  M 
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M<mey  statement, 

ALLOTMENT   FOR    HARBORS   AT   NATCHEZ   AND   VIDALIA,    MISSISSIPPI    AND   LOUISIANA. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13, 1902 $12, 000. 00 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 11, 349. 64 

Jul V  1,  1904,  balance  unexpended *...  (>50.  36 

July  1,  1904,  outstanding  liabilities 129.19 


July  1,1904,  balance  available 521.17 


160, 000. 00 


'Amount  that  can  be  profitably  expendeii  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement I $150, 000. 00 

For  maintenance  of  improvement 10,000. 00 

Submitted  in  compliance  with  re<^uireinents  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1889. 

IMPROVING    ATCHAFALAYA    AND    RED   RIVERS,   LOUISIANA. 

The  present  project,  adopted  October  3,  1890,  is  to  secure  and  maintain  navigable 
connections  at  all  stages  of  the  water  between  the  Reil  and  Mississippi  rivers  and 
between  the  Mississippi  and  Atchafalaya  rivers;  to  prevent  the  enlargement  of  the 
Atchafalaya  River,  and  to  secure  and  maintain^  b^  dredging  through  lower  Old 
River,  a  navigable  channel  between  the  Mississippi  and  Atchafalaya  rivers,  75  feet 
wide  at  the  bottom  and  having  a  depth  of  5  feet  below  the  zero  of  Barbres  gauge. 

On  account  of  lack  of  funds  the  first  feature  of  the  approved  project  has  Ixjen  defi- 
nitely abandoned,  narrowing  the  project  to  preventing  the  enlargement  of  the  Atch- 
afalaya River  and  maintaining  a  navigable  cnannel  through  lower  Old  River. 

That  portion  of  the  project  relating  to  the  preventing  the  enlargement  of  the  Atch- 
afalaya River  was  completed  last  year,  and  nothing  further  is  contemplated  unless 
such  work  as  may  be  required  for  the  maintenance  of  the  existing  sill  dams.  The 
condition  of  Sill  Dams  Nos.  1  and  3  is  good,  except  that  the  shore  end  of  the  apron 
mattress  at  Dam  No.  3  re<iuire8  slight  repairs. 

During  January,  1904,  parties  interested  in  the  navigation  of  Old  River  complained 
of  sboal  water  through  the  channel.  The  hydraulic  dredge.  The  Ram,  belonging  to 
the  work,  was  ordered  there.  By  the  time  that  she  arrived  the  river  had  commenced 
to  rise  and  no  dre<.lging  was  necessary. 

The  dredging  plant  has  been  repaired  and  all  working  parts  placed  in  good  con- 
dition. 

A  careful  survey  of  lower  Old  River  from  the  Mississippi  to  the  head  of  the  Atch- 
afalaya, has  been  made.  The  results  indicate  but  slight  changes  in  the  average  cross 
section  from  1894  to  date.  In  a  general  way  the  changes  are  in  a  direction  of  an 
increase  in  depth  and  a  decrease  in  width,  both  of  which  are  favorable  for  the  main- 
tenance of  the  low-water  channel. 

Additional  details  of  the  work  will  be  found  in  the  accompanying  report  of  my 
assistant,  Mr.  II.  S.  Douglas. 

The  amount  expended  from  June  30, 1903,  to  June  30,  1904,  is  $2,461.58,  distributed 
as  follows: 

OflSce  expenses,  main  office $135. 47 

Other  administrative  expenses 26. 40 

Drednng  in  Old  River: 

Materials $21.00 

Wages 290.35 

Sulwistence 7B.  34 

387. 69 

Kepairs  to  plant 1,030.67 

Care  of  plant 462.15 

New  plant 339.55 

Miscellaneous 79. 66 

2, 461. 58 
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Money  Mtatem£7iL 

ALLOTMENT  FOR   ATCHAFALAYA    AND   RED   RIVERS,  LOUISIANA. 

July  1,  1903,  balance  unexpended $4,470.44 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 2, 461. 58 

July  1,  1904,  balance  unexpended 2,008.86 

July  1,  1904,  outstanding  liabilities 61.88 

July  1,  1904,  balance  available 1,946.98 

fAmonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement^  in  addition  to  the  balance  un- 

\     expended  July  1,  1904 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

NEW   ORLEANS   HARBOR. 

The  project  for  this  locality  contemplates  the  protection  of  all  caving  banks  in  the 
harbor.  Where  the  slope  of  the  suljaqueous  bank  is  moilerate  the  protection  is 
afforded  by  spur  dikes  placed  at  suitable  interN^als;  where  the  slope  of  the  subaf^ueous 
bank  is  excessive  the  protection  is  afforded  by  continuous  revetment  placed  outside 
of  the  60-foot  contour,  the  steep  bank  inside  of  that  limit  being  cut  down  either  by 
natural  or  by  artificial  means  until  the  slope  becomes  moderate,  when  the  continuous 
revetment  will  be  laid  inside  the  60-foot  contour. 

The  pn)ject  approved  July  19,  1902,  and  under  which  the  work  of  the  past  two 
seasons  has  been  carried  on,  provided  for  extending  the  continuous  revetment  1,800 
feet  above  Southport  and  4,750  feet  below.  Of  this,  715  feet  was  placed  last  year,  and 
under  the  project  approved  July  23,  1902,  the  original  length  of  the  proposetl  work 
was  reduced  by  600  feet. 

The  work  projposed  for  the  season  was  to  complete  the  revetment  under  the  modi- 
fied project,  and  this  has  been  done  so  far  as  the  funds  available  would  permit. 

Mattress  construction  for  work  in  New  Orleans  Harbor  was  begun  at  Fancy  Point, 
above  Port  Hickey,  in  August,  1903,  and  the  first  tow  of  mats  was  brought  down 
near  the  end  of  the  same  month.  The  last  mat  was  sunk  in  place  in  Dec*ember,  the 
whole  work  extending  over  a  period  of  141  days,  during  whicn  time  1,200,000  square 
feet  of  willow  mattress  were  constructed,  toweci  about  175  miles,  and  sunk,  at  a  cost 
of  $0.0625  per  square  foot. 

The  revetment  alwve  Southport  has  l>een  completed  and  it  has  been  extended 
3,770  feet  below.  In  all,  4,750  linear  feet  of  bank  has  been  revetted,  at  a  cost  of 
$18.40  i)or  linear  foot. 

The  annual  sur\-ey  made  at  Southport,  Gouldsboro,  Algiers  Point,  and  over  the 
Third  district  reach  shows  that  existing  works  are  in  gooil  condition,  and  it  is  not 
thought  that  the  present  high  water  has  occasioned  any  serious  damage. 

During  the  forthcoming  season  no  work  is  contemplated  in  New  Orleans  Harbor,  as 
no  funds  have  been  appropriated  or  allotted. 

The  I'onditions  in  New  Orleans  Harbor  are  described  in  Major  Derby's  report  for 
1902,  and  I  concur  in  the  conclusions  therein  8tate<l.  More  liberal  appropriations 
should  he  made  for  this  locality,  as  has  been  recommended  by  myself  and  iiiy 
predc('es.«ors. 

Further  details  of  the  work  and  its  cost  will  be  found  in  the  appende<l  rejwrt  of 
my  a.«sij*taiit,  Mr.  H.  8.  Douglas.  Sketches  are  also  herewith,  showing  the  location 
of  the  work  done  at  or  near  Southport. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  $66,448.08,  distrib- 
uted as  follows: 

OflSce  expenses,  main  office $2, 259. 53 

Other  administrative  exi)ense8 3, 227. 26 

Construction  of  revetment  (hired  labor) : 

Materials $4,533.54 

Wages 38,540.10 

Suljsistence 11, 639. 91 

54,713.65 
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Sarveve $©88.06 

Repairs  to  plant 1,048.08 

Care  of  plant 1,707.37 

New  plant 2,425.40 

Mifloeilaneous 78. 83 


06, 448. 08 
Money  statement, 

ALLOTMENT   FOR   NEW   ORLEANS   HARBOR,    LA. 

July  1,1903,  balance  unexpende<l $72,612.41 

June  30, 1904,  amount  expended  during  fiscal  vear,  for  works  of  improve- 
ment  '. 66,448.08 

July  1,  1904,  balance  unexpndcMl 1       6,164.33 

July  1,  1904,  outstanding  liabilities 955.94 

July  1,  1904,  balance  available 5,208.39 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpen<led  Julv  1, 1904,  for  works  of 
improvement '. 300,000.00 

Submitted  in  compliance  with  re<iuirenients  of  sundrv  civil  act  of  June 
4,  1897. 

BONDl'RANT   CIIl'TE    HKVETMENT. 

The  project  for  this  work,  adopte<l  June  20,  1899,  contemplates  the  constniction  of 
a  continuous  revetment  for  a  length  of  1,600  feet  for  the  protection  of  the  levee  line 
in  that  vicinity. 

At  the  Ijegiiining  of  the  fiscal  year  2,107  linear  feet  of  revetment  were  in  place,  and 
it  was  generally  in  goml  condition. 

The  work  propose<l  for  the  past  season  was  to  extend  the  revetment  alx)ut  200  feet 
farther  downstream  and  to  mattress  the  up]:>er  bank  for  a  distancHJ  of  150  ft»et,  where 
biffh-water  scour  had  CK'curre<l. 

Mattress  construction  for  Bondurant  revetment  was  commenced  and  completed  at 
Warrenton  bar  clnring  r>ecomber,  1903,  but  it  was  not  until  Mart*h,  1904,  that  the 
river  rose  to  a  height  sutficient  to  admit  the  sinking  plant  into  the  chute.  The  mats 
were  all  sunk  and  projectcHl  work  completed  l)y  March  25,  1904. 

During  the  year  5r),00<)  Sijiiare  feet  ol  mats  wore  constructed,  towed  from  Warren- 
ton bar,  and  place<l  in  the  revetment  at  a  cost  of  ?^).0<59  per  wjuare  foot.  The  revet- 
ment was  prolonged  18S  feet  with  mattresses  2(X)  feet  wide,  and  the  unj^r  Imnk,  at 
a  salient  point  Ix^tween  the  work  of  1900-1901  an<i  ltK)2-3,  covered  for  a  distance  of  150 
linear  feet  with  a  mat  1(H)  feet  in  width.  The  average  cost  of  the  revetment  con- 
Btmcted  was  $14.80  per  linear  foot. 

It  is  believed  that  one  effect  of  the  revetment  has  lxK?n  to  cause  a  fill  at  and  near 
the  head  of  the  chute.  To  determine  this  <h?finitelv  a  survev  of  the  bank  line,  from 
the  head  of  the  chute  to  l)elow  the  revetment,  has  Ihh^u  made,  an<l  three  cn>s8  sec- 
tions of  the  chute  near  the  head  located  and  sounded  to  form  the  l)asi8  for  future 
comparative  surveys. 

It  is  believe<l  tliat  the  revetment  as  it  now  stands,  with  a  length  of  2,295  linear 
feet  measured  parallel  to  the  g<*neral  shore  line,  is  a  complete  work,  and  that  nothing 
farther  will  be  re<iuired  at  this  locality  next  year  beyond  current  repairs. 

The  details  of  this  work  an<l  its  cost  are  set  forth  in  the  apj>ende<l  report  of  my 
aasistant,  Mr.  H.  S.  Doiijrlas,  and  sketches  are  herewith  showmg  the  lo<*ation  of  the 
work  done  and  rate  of  caving  of  the  bank. 

The  amount  exi)ended  from  June  oO,  190.S,  to  June  30,  1904,  is  ^5,000,  distrilmttKl 

follows: 


Office  expenses,  main  oflice $558. 98 

Other  administrative  expenses 391. 74 

Construction  of  revetment  ^hired  labm): 

Materials $877. 58 

Wages 1,%4.24 

Suraistence 143. 55 

2, 985. 37 


\' 
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Manufacture  of  concrete  ballast $411. 22 

Surveys 132.00 

Repairs  to  plant 208. 09 

Care  of  plant 182.32 

New  plant 130.28 

5,000.00 
Money  statement. 

ALLOTMENT  FOR  BONDURANT  CHL^E. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 $5, 000. 00 

June  30, 1904,  amount  expende<l  during  fiscal  year,  for  works  of  improve- 
ment        5,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended J<ily  1, 1904 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

KEMPE   REND  REVETMENT. 

The  project  for  this  work,  approved  May  1,  1899,  contemplates  the  construction  of 
a  continuous  revetment  of  the  bank  for  such  a  distance  as  may  be  necessary  for  the 
protection  of  the  levee  in  the  vicinity. 

At  the  beginning  of  the  fiscal  year  there  was  in  place  about  6,330  linear  feet  of 
revetment  measured  parallel  to  the  general  shore  line,  and  the  work  was  apparently 
in  good  condition. 

The  work  proposed  for  the  past  season  was  as  follows:  To  extend  the  revetment 
about  300  feet  downstream,  to  extend  it  about  1,700  feet  upstream,  and  to  make 
such  repairs  to  existing  revetment  as  might  be  necessary. 

Owing  to  extraordinary  and  unforeseen  conditions  it  became  impracticable  to 
carry  out  this  project  literally.  Upon  the  decline  of  the  river  in  September  a  seri- 
ous cave  occurred  in  the  old  revetment  placed  in  1899-1900,  which  extended  until 
about  2,670  linear  feet  had  been  partially  or  entirely  destroyed.  Rapid  caving  of 
the  unprotected  bank  opposite  the  upper  wing  of  the  loop  levee  built  in  1898-99 
developed.  As  a  result  the  work  of  the  season  has  been  to  replace  the  mattress 
work  where  destroyed  by  caving,  extending  it  up  to  about  a  half  sta^  of  the  river, 
and  to  mattress  the  subaqueous  bank  opposite  the  threatened  angle  m  the  levee  of 
1898-99. 


mats 
until 

As  a  net  result  of  this  season's  work  the  revetment  has  been  extended  about  1,200 
feet,  making  the  total  length  of  revetted  bank  in  Kempe  Bend  7,563  feet  in  three 
isolated  pieces  of  5,315, 1,395,  and  883  feet  in  length,  respectively,  measured  parallel 
to  the  general  shore  line. 

During  the  year  1,080,265  square  feet  of  mats  were  constructed  and  toweil  from 
Warren  ton  bar  to  Kempe  Bend  and  placed  in  the  revetment  at  a  cost  of  $0,067  per 
square*  fcx^t.  Including  the  replacing  of  work  destroyed  by  caving,  3,760  linear  feet 
or  revetment  measured  parallel  to  the  general  shore  line  was  constructed  at  a  gross 
cost  of  $23.60  per  linear  foot. 

A  survey  of  Kempe  Bend,  completed  in  November,  1903,  shows  a  marked  scour  in 
the  channel,  especially  opposite  that  portion  of  the  revetment  which  failed.  So  far 
as  is  known  at  this  time  the  condition  of  the  work  as  restored  is  good.  No  injur>'  to 
this  revetment  ever  occurs  until  the  river  declines  to  a  half  stage  or  below. 

Additional  work  will  be  necessarv  next  year,  but  its  extent  and  precise  location 
can  not  be  definitelv  determined,  the  i)oint  of  attack  by  the  river  varying  from  vear 
to  year  as  the  graviA  bar  above  is  shifted  by  the  currents  during  high  water.  It  is 
ho^d  to  close  the  gap  between  the  middle  and  lower  revetments. 

The  character  of  the  work  done  during  the  season  at  Kempe,  Bondurant,  and  Giles 
Bend  revetments  has  Ijeen  essentially  the  same,  and  presents  a  favorable  opportunity 
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for  analyzing  the  elements  that  go  to  make  up  the  cost  of  this  kind  of  work.    This 
has  been  done  with  the  following  results: 


Itemfl. 


Payrolls  (sen'icesof  all  kinds) 

Suuiateiice  (cooked  and  served) 

Materials  for  construction  (willows,  ballast,  etc.) 

Steamers  and  tugs  (towing,  etc.) 

Re]>airs  to  plant  (emergency  work) 

New  plant,  such  as  wire  cables,  etc 

New  Orleans  office  (administration ) 


Per  cent 

of  total 

cost. 


23 
08 
45 
13 
03 
03 
05 


Total !  100 


It  would  appear  from  this  table  that  improvement  in  the  direction  of  reducing  the 
cost  of  this  character  of  bank  revetment  should  be  in  the  line  of  cheaper  materials. 

Details  of  the  work  in  Kempe  fiend  and  its  cost  are  set  forth  in  the  appended  report 
of  my  assistant,  Mr.  H.  S.  Douglas,  and  sketches  are  herewith  showing  the  location 
of  work  done  and  the  rate  of  caving  of  the  bank. 

The  amount  expended  from  June  30,  1903,  to  June  30, 1904,  is  $90,994.80,  distributed 
as  follows: 

Office  expenses,  main  office $4, 780. 15 

Other  administrative  expenses 3, 860. 98 

Construction  of  revetment  (hired  labor): 

Materials $15,802.43 

Wages 31,622.18 

Subsistence 12,275.27 

59, 699. 88 

Manufacture  of  concrete  ballast 14, 045. 86 

Surveys 1 937.22 

Repairs  to  plant 2,218.16 

Care  of  plant 2,606.30 

New  plant 2,584.20 

Miscellaneous 262.05 


wU|  y«f4»  oO 
Money  statement, 

ALLOTMENT  FOR  KEMPE  BEND  REVETMENT. 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13,  1902 $94,000.00 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     90,994.80 

July  1,  1904,  balance  unexpended *. 3, 005. 20 

July  1,  1904,  outstanding  liabilities 1,088.93 

July  1,  1904,  amount  balance  availa)>lc 1,916.27 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  m  addition  to  the  balance  unexpended 
Julyl,  1904 80,000.00 

Submitted  in  compliance  with  re<iuirements  of  sundry  civil  act  o{  June 
4,  1897. 

PLANT. 

The  plant  of  the  district  now  consists  of  forty-eight  large  pieces,  and  has  a  capacity 
of  about  7,500  linear  feet  of  revetment.  During  the  year  several  pieces  have  been 
condemned  and  sold,  and  five  of  the  ten  barges  under  contract  last  year  have  been 
delivered.  Contract  for  four  more  barges  has  been  entered  into,  and  one  of  these 
has  been  delivere<l.  A  contract  for  the  construction  of  a  small  steel  hull  stem-wheel 
steamer  has  been  entered  into,  and  fair  progress  on  its  construction  has  been  made 
by  the  contractor. 
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During  the  year  the  neoeasary  repurs  to  the  plant  have  heen  made,  and  it  is  now, 
with  a  few  exceptions,  in  good  condition.  A  detailed  statement  of  the  work  done 
for  the  care  and  maintenance  of  fhe  plant  is  given  in  the  appended  report  of  ray 
assistant,  Mr.  H.  S.  Douglas. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  152,784.09,  distrib- 
uted as  follows: 

Office  expenses,  main  office $691. 20 

Other  administrative  expenses 3, 558. 88 

New  plant i 26,181.21 

Repairs  (hired  labor): 

Materials $6,603.15 

Wages 10,396.60 

Subsistence 1, 273. 45 

18,273.20 

Care  of  plant.. 4,073.85 

Miscellaneous 5. 75 

52, 784. 09 
Money  %tateinei\L 

ALLOTMENT  FOR  PLANT. 

July  1,  1903,  balance  unexpended $45,370.50 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  18,  1902 47, 000. 00 

Amount  received  from  procee<le  of  sales  of  condemned  engineer  property.       5, 351. 74 
Amount  received  from  owners  of  steamer  H.  M.  Carter  for  injury  to 
U.  S.  bargeA'o.  SS 18.00 

97,  740. 24 
June  30,  1904,  amount  expended  during  fiscal  year .-. • 52,  784. 00 

July  1,  1904,  balance  unexj^ended 44, 956. 15 

July  1,  1904,  outstanding  liabilities 1,834.37 

July  1, 1904,  balance  available 43, 121.78 

July  1,  1904,  amount  covered  by  uncompleted  contracts 42, 800. 00 

SURVEYS,  (GAUGES,  AND  OBSERVATIONS. 

During  the  year  surveys  were  made  at  Giles  Bend,  Kempe  Bend,  Bondurant  Chute, 
Old  River,  and  in  the  tarn^llton,  Alj^iers,  (Jouldsboro,  and  Gretna  bends  of  Ne*" 
Orleans  Harlx)r,  and  in  the  third  district  reach  of  the  same. 

A  survey  for  the  location  of  a  new  line  of  levee  was  made  in  the  Lower  Tensii 
levt'e  district  from  Greens  (720.5-R)  to  Fairview  ^729-R),  and  the  usual  8ur\-ey  for 
bank  lines  were  made  in  each  levee  district  from  time  to  time  where  necessary.' 

The  gauge  at  Barbres  landing,  at  the  junction  of  the  Red  and  Atchafalayariverti 
ban  been  maintained  as  heretofore. 

The  amount  expended  from  June  30, 1903,  to  June  30, 1904,  is  $4,918.97,  distributed 
as  follows: 

OlHee  expenses,  main  oflBce $142. IS 

Other  administrative  expenses 104. 88 

Field  work  and  drafting: 

Material $66.50 

Wiifres 3,753.19 

Subsis^tence 434.60 

4,254.2» 

Repairs  to  plant 100.96 

Care  of  plant 43.  (fi 

New  plant 168.69 

Miscellaneous 105. 00 

4,918.97 
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Money  statement.  ' 

SURVEYS,  FOURTH   DISTRICT. 

Amoant  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13,  1902 $6,000.00 

June  30,  1904,  amount  expended  during  fiscal  year 4, 918. 97 

July  1,  1904,  balance  unexpended 1, 081. 03 

LEVEES. 


For  work  connected  with  levee  construction  and  maintenance  the  district  is  sub- 
diWded  into  seven  levee  districts,  as  follows: 

The.  Ixiwer  Tensas  levee  district,  right  bank,  which  extends  from  the  upper  limits  of 
the  fourth  district,  opposite  Warrenton,  Miss.,  to  the  mouth  of  Red  River.  In  this 
district  the  levee  system  is  continuous  from  the  upper  end  of  the  district  to  Withla- 
cooche  (751  R),  144  miles  by  river,  with  the  exception  of  a  gap  6.72  miles  in  length 
extending  from  Bougere  (738  R)  to  Union  Point  (743  R),  which  has  not  yet  been 
leveed. 

The  Atcluifalaya  levee  district,  right  bank,  which  extends  from  the  mouth  of  Red 
River  to  the  head  of  Bayou  Lafourche,  a.distance  of  122  miles  by  river.  The  levee 
system  is  continuous  in  this  district. 

The  iMfourche  levee  district,  right  bank,  which  extends  from  the  head  of  Bayou 
Lafourche  to  New  Orleans,  La.  The  distance  by  river  is  78  miles,  and  the  levee  sys- 
tem is  continuous. 

-The  Barataria  levee  distrid,  right  bank,  which  extends  from  New  Orleans,  La.,  to 
the  Head  of  the  Passes,  82i  miles.  The  levee  system  is  continuous  down  to  the  Jump, 
71.5  miles. 

The  Homochitto  levee  district,  left  bank,  created  by  a  resolution  of  the  Mississippi 
River  Commission,  November  19,  1894,  which  extends  from  the  mouth  of  the  Yazoo 
River  to  Baton  Rouge,  La.,  238.5  miles  by  river.  As  yet  there  are  no  levees  in  this 
district,  except  a  few  detached  lengths  built  by  private  parties. 

The  Pontchartrain  levee  district,  leit  bank,  which  extends  from  Baton  Rouge,  La.,  to 
ICew  Orleans,  La.,  123.5  miles.     The  levee  system  in  this  district  is  continuous. 

The  Lake  Borgne  levee  district,  left  bank,  which  extends  from  New  Orleans,  La.,  to  the 
Head  of  the  Passes,  91  miles.  The  levee  system  at  present  only  extends  to  the  Salt 
Works,  covering  75.66  miles  of  the  river. 

The  funds  available  for  levee  construction  in  this  district  amounted  to  $379,951.95, 
being  the  unexpended  balances  from  previous  allotments,  and  $271,500  allotted  for 
this  purpose  July  21,  1903. 

The  levee  line  has  lieen  improved  this  year  by  the  United  States  to  the  extent  of 
1,270,806.88  cubic  yards,  at  iin  average  cost  per  cubic  yard  of  17.14  cents.  The  fol- 
lowing table  shows  the  variation  in  cost  of  levee  building  by  the  United  States  during 
the  past  fourteen  years: 


Years. 


Cubii' 
yunlHge. 


18W I  895,000 

1891 ;  1,410,000 

1B92 908.000 

189S 2,14'J,000 

ISM H,.S89,000 

ia05 3,414,000 

1896 ;  4,0.58,000 


Cast. 


Years. 


Cejits. 

19.3 

21.2 

17.8 

21.2 

15.0 

12.3 

10.3 

1897 
1898 
1899 
1900 
1901 


Cubic 
yardage. 


1,773, 

.3,392, 

2,4«>, 

2,735, 

232, 


1902 1  1,316, 

1903 1,270, 


000 
000 
000 
000 
000 
918 
807 


C08t. 


Cents. 
10.99 
14.12 

i3.no 

13.23 
14.26 
14.40 
17.14 


The  work  has  cost  more  this  year  than  in  preceding  years,  because  heretofore  the 
eadeet  and  cheapest  work  has  been  completed  and  the  work  remaining  is  generally 
of  a  more  difficult  character.  There  has  also  l>een  an  increase  in  the  cost  of  labor 
and  supplies,  making  all  levee  work  more  expensive. 
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The  following  table  shows  approximately  the  present  condition  of  the  levee  lines: 


Above  high  water  of  1897: 

Less  than  1  f(»ot 

Fr<»m  1  to  2  feet 

FYom  2  to  3  feet 

More  than  3  feet 


Totalf. 


Levee  districta. 


Lower 
Tensati. 


Feet. 


Atchafa- 
laya. 


L23 

17.17 

116.29 


134.69 


J-Yet. 


7.6S 
120.07 


127.75 


La-      I 
fourche.  ' 


0.70 
10.41 
20.00 
50.81 


81.92 


Pont- 
char- 
train. 


7.57 
25. 20 
20.29 
72.60 


125.66 


Ba  ra- 
ta ria. 


Feet. 

0.81 

21.  &4 

18.27 

81.04 


71.76 


Lake 

Borgiie. 


Fett. 

'in 

lo-a 

16.if{ 

4114 


M 


CI 


No  work  has  been  done  in  the  Homochitto  levee  district,  there  having  been  no 
funds  available. 

The  recent  high  water  did  not  seriously  threaten  the  levee  system  in  this  district 
Bevond  the  usual  insi)ection  of  the  levees  no  protective  measures  were  net^essary. 

f^rom  the  excellent  condition  of  the  levee  line  of  the  Lower  Tensas  levee  district, 
as  shown  by  the  above  table,  it  would  appear  that  not  a  very  large  amount  of  funds 
would  be  needeil  to  bring  the  levee  line  in  that  district  up  to  standard  grade;  but  a 
great  lengths  of  levee  are  now  threatened  by  caving  banks,  large  sums  of  nioner 
must  be  expended  to  maintain  the  levee  line.  The  temporary  lines  of  levee  buik 
within  the  last  few  vears,  as  well  as  long  lengths  of  levee  adjoining  these  temporary 
levees,  will  fail  at  a\>out  the  same  time.  The  needs,  therefore,  of  the  other  lev« 
districts  of  the  fourth  <listrict  combined  will  be  small  when  compared  with  those  of 
the  rx)wer  Tensas  district. 

For  the  future  location  of  levees  at  the  lower  ends  of  the  two  districts  below  New 
Orleans  (tlie  Barataria  and  the  Lake  Boi^ue),  it  would  seem  to  be  a  wise  policy  u> 
select  locations  based  on  a  twenty-year  existence  rather  than  ten  yean*,  as  has  iWen 
the  practice  in  the  past,  for  the  reasons  that  the  rate  of  recession  of  the  l)ank  is  very 
slow;  the  cost  i)er  linear  foot  of  levee  is  one-third  less  in  these  districts  than  in  the 
ones  above  New  Orleans;  and  the  tillable  land  below  New  Orleans  consists  of  a  lisr- 
rr)w  strip  immediately  adjoining  the  banks  of  the  river,  and  its  value  per  acre  is  three 
or  four  times  as  much  as  the  land  located  on  the  Mississippi  River  above  New 
Orleans. 

The  details  of  the  work  ai»complished  in  the  various  levee  districts  are  jriven  in  the 
following  tables,  and  further  discussed  in  the  accompanying  rei)ort  of  my  assistant, 
Mr.  W.  E.  Knobloch,  superintendent  of  levees. 

Fourth  district  levees^  1903-4. 
LOWER  TKNSAS  LEVEE  DISTRICT. 


^0. 

Name  of  levee. 

Elk  HIdK'e: 

Senioii  1 

Sr<'tion  2 

1 

Miles 
below 
Cuiro. 

Bank. 

Contractor. 

Lensrthof 
line. 

Leneth  of 

axis  of 

river 

covered. 

Averap! 

hei/thi 

aliove 

ground 

surfa-v 

1 
•<> 

(UU) 

C.lill      ' 
61U)      1 

630.  r>  , 
630.5  1 
(hiO.  5 
ivMi.  5 
6;W.5  1 

632      1 
632 

632      i 
ti32       , 

R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

Bobhitt  &  Linnan 

(iO 

Fcrt. 
900 
900 
700 
900 
800 
800 

bOO 
900 
1,000 
900 
800 
800 

800 
800 
800 
KX) 

f\ci. 
7>0 
810 
650 
690 
700 
750 

790 
910 
950 
850 
810 
795 

750, 

im 

74(i 
691) 

A! 

a 

Sortion  3 

<1o 

ii 

4 

Sl'CIIou  4 

Spclimi  5 

«lo 

tt 

5 

(1(.  

i: 

r» 

Si!<'li(in  6 

<lo 

it 

White  (>!ik  I^ikr.  Lot  1: 
Section  1 

ilo 

11 

h 

.Section  2 

do 

1) 

9 

Section  3 

do 

&2 

10 

Section  t    

do 

11 

11 

St'cti(»n  5 

(U> 

1« 

r.' 

Section  ♦> 

do 

14 

13 

White  On  k  I^ke,  Lol2: 

.Section  1 

Section  2 

d(» 

tl 

14 

do.::::::::: 

11 

15 

Section  3 

do    

If 

16 

Section  6 

do 

11 

MISSISSIPPI   RIVER   COMMISSION. 

Fbiijili  dUtrirt  lu'ea,  7905-^— Continued. 
LOWER  TESSAS  LEVEE  DISTRICT-Conllniied. 


While  OHk  Lake, 

Snulhwood: 

Section  S '.'.'.'. 
Bccli»ii4  .... 

I    V«m-ln« 

Peetionl.... 

Wiidwnod: 

Svctionl  .... 

Recliona  .... 
BectiiHi  0 


,t. 

Lenglho 

httRht 

Fret. 

Fed. 

?« 

900 

too 

2:4 

900 

18 

900 
1,000 

400 
400 

l:J 

Etk  Ridge: 
SectTon  I 

Seclliin  3 


:4.T4  Its.  186.9) 
!4.74  3,0M.a 
!4. 74  I  2, 993, 5( 
!4.74  I  3.St0.i7 


While  Dak  Li 

Scctlnn  a 

WhltoOak  [.nlii',  iJit  3: 


.'  n<iE.  2).  1903  I 


M.74  ,  8,167.11 

24.74  '  3,l3».-2l 
21.74  I  R,Z}9.SS  I 


9.l90a  .  Juni-30,1K03  ; 


S,060.G3  : 
3,110.91  I 
3.1(M.69 


14.74 

is!  48 
11. W 


l.l.M.BT 
1,379.24 
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Fourth  district  levees^  190S-4 — Continued. 
LOWER  TENSAS  LEVEE  DISTRICT— Continued. 


No. 


2 
3 
4 

6 


t 

8 

9 

10 

11 

12 


13 
14 
15 
16 


17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 

30 

31 

32 
33 
34 
35 

36 


Name  of  levee. 


No. 


Elk  Ridsrc: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  6 

Sections 

White  Oak  Lake, 
Lot  1: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  ft 

Sections 

White  Oak  L<ike, 
Lot  2: 

Section  1 

Section  2 

Section  3 

Sections 

White  Oak  Lake, 
Lot  3: 

Section  1 

Section  2 

Sections 

Section  4 

Section  5 

Section  6 

South  wood: 

Section  1 

Section  2 

Sections 

Section  4 

Section  5 

Sections 

Vaucluse 

Roseland: 

Section  5 

Section  6 

Wildwood: 

Section  1 

Section  2 

Section  3 

Section  S 

Home  Place: 

Section  5 


Section. 


8 
8 
8 
8 
8 


8 
8 
8 
8 
8 
8 


8 
8 
8 
8 


8 
8 
8 

8 
8 
8 

8 
8 
8 
8 
8 
8 
8 

8 

8 

8 
8 

8 
8 


Land 
slope. 


3tol 

3tol 
3tol 
3tol 
3tol 
3tol 


3tol 
3tol 
3tol 
3tol 
Stol 
3tol 


Stol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
3tol 
Stol 


Sto 
Sto 
Sto 
Sto 
Sto 
Sto 
Sto 


Stol 

Stol 

Stol 
Stol 
Stol 
Stol 

Stol 


River 
slope. 


Stol 


Sto 
Sto 
Sto 
Sto 


Stol 


Stol 
Stol 
Stol 
Stol 
St^>l 
Stol 


Stol 
Stol 
3tol 
Stol 


Stol 
3lol 
Stol 
Stol 
3tol 
Stol 


Sto 
Sto 
Sto 
Sto 
Sto 
Sto 
Sto 


Stol 

8tol 

Stol 
Stol 
3tol 
Stol 


New  or 
enlarge- 
ment. 


Enlarge- 
ment. 

...do 

...do 

...do 

...do .... 
...do  — 


.do 
.do 
.do 
.do 
.do 
.do 


.do 
.do 
.do 
.do 


...do .. 
...do ., 
...do ., 
...do ., 
...do ., 
...do .. 

...do ., 
...do ., 
...do  .. 
...do .. 
...do ., 
...do . 
New . . , 


Enlarge- 
ment. 
— do .... 

do 

do 

•    •    •    •vftv'      •    ■    *    4 

....do .... 


Stol    do.. 

•  I 


20.0 
20.0 
21.0 
20.6 


"a 
<  as 


Feet. 
22.0 

22.5 
23.5 
23.5 
23.0 
22.0 


20.0 
20.5 
23.0 
2L5 
20.0 
20.0 


Distance  from  center  of 
levee  to  river  bank. 


Least. 


Ft:d. 
10,000 

9.850 
9,800 
9.760 
9,690 
9,600 


9,580 
9,370 
9.060 
8,760 
8,620 
8,410 


I  8,200 
7,950 
7,500 
6,S50 


20.5 
20.5 
20.0 
20.0 
19.5 
19.0  i 
I 
20.0 
20.0 
20.0 
19.5 
19.5 
20.5 
12.9 

10.0 

10.  S 

10.2 
9.8 
9.4 
8.4 

12.0 


6.100 
5,&')0 
5,700 
5,300 
4,900 
4.510 

4,000 
3.400 
2.«00 
2,200 
1,600 
1,200 
6,000 

450 

470 

3,710 
3,390 
3,300 
3,180 


Great- 
est. 


Feet. 
10,100 

10.000 
9,850 
9.800 
9,710 
9.680 


9,600 
9,580 
9,370 
9,050 
8,760 
8,620 


8,410 
8,200 
7,700 
6,700 


6,350 
6.100 
5,850 
5,700 
5,300 
4,900 

4,510 
4,000 
3.400 
2.800 
2,200 
1,600 
6,200 

552 

550 

3.800 
3,500 
3.850 
3.250 


3,350  ;    3.480 


Aver- 
«ige. 


Feet. 
10,060 

9.960 
9,820 
9.780 
9,695 
9,650 


9.590 
9,480 
9.190 
8,870 
8.?2rt 
8,530 


8,300 
8,060 
7,670 
6,500 


6.225 
6,000 
5. 775 
5,490 
5.150 
4,700 

4.260 
3,710 
3.130 
2,490 
1,940 
1,375 
6,090 

490 

515 

3.760 
3,460 
3,320 
3.200 

3.240 


LOWER  TENSAS  LEVEE  DISTRICT  (UNCOMPLETED  LEVFES). 


Nature  of 
bank. 


diving. 

Do. 
Do. 
Dt>. 
Do. 
Do. 


Do. 
Ik). 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Stationarr. 

Do, 

Do. 
Do. 
Do. 
Do. 

Do. 


Name  of  levee. 


White  Oak  I^ke.  Lot  2: 

1  8ectlon4 

2  Section  5 


Mile 
below  I  Bank. . 


Contractor. 


Cairo. 


I 


631 
631 


R. 
R. 


Bobbitt  <&  Linnan 

do 


I 


Grade  0* 
Leujrth  i    levee 


ofaxL'iof 

river 
covered. 


abore 

highest 

known 

water. 
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Fourth  district  levees^  1903-4 — Continued. 
LOWER  TEN'SAS  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES)— ConUnued. 


No. 


Section. 


Name  of  leve(». 


Crown. 


Ijind  I  River 
slope.  '  slope. 


White  Oak  Lake,  F^ot  2: 
Section  4 


! 


Section  5.^. 


8  I   3  to  1  I    3  to  1 
8  !   3  to  1  I   3  to  1 


New  or 
enlarge- 
ment. 


Enlarge- 
ment. 
....do 


Average  height.! 

Abo^"^7boT7l  ^•*^f,?f./^^"- 

old       ground         '™*-'- 
levee,  'surface.! 


No. '     Name  of  leveo. 


I 


'  White  Oak  Lake.  [ 
1      Lot  2;  j 

1  Section  4 

2  1         Sections > 


Total  vard-  \  ^^i^IPp^ 


age. 


cubic 
yard. 


Distance  from  center 
of  levee  to  river  bank. 


Least. 


I  Great- 1  Aver- 


[     CenU. 
12,017.  SO  24.74 

12,973.96  ,        24.74 


Fett. 

7,100 

6,700 


est. 


Feet. 

7,420 

7,100 


age. 


Feet. 

7,280 

6,890 


2.6 
2.4 


19.6  1  July    1,  1903 


19.9 


Do. 


Nature  of 
t>ank. 


Condition  of 
contract. 


Caving 
do .. 


No  work  done. 
43  per  cent  com- 
pleted. 


ATCHAFALAYA  LEVEK  DISTRICT. 


No. 


Name  of  levee. 


1 
2 


4 

5 

6 
7 


Kg. 


1 
2 


4 

5 

6 
7 


Name  of  levee. 


Miles 
below 
Cairo.  ! 


Bank. 


Contractor. 


Red  River  Landing:    ' 

Section  1 ' 

Section  2 ; 

Smitbland: 

Section  1 ' 

Torwood: 

Section  I I 

Section  2 1 

Lakeside:  i 

Section  1 1 

Section  2 ' 


766  ^0   R. 
766  I       R. 


James  R.  Marlow, 


767  I 

875  1 
87o  I 


877  ■ 
877  ! 


R. 

R. 
R. 

R. 
R. 


do 

Batt  O'Brien, 


C.  H.  Whipple. 
do 


.do 
.do 


I  Lemrth  I  Average 
I>ength  lofaxTsofj   ^^^^^ 
of  line,    rivercov.  /^^^^ 

^^^'       surface. 


Feet.  I 
1,105  ; 
1,000  1 

1,183  ! 

600  ' 
700  ' 

673  ! 

584  I 


Feet. 
l.lOu 
1,000 

1,600 ; 

1,100 
1,200 

1.000  I 
900  I 


Feet. 
17.0 
16.8 

15.0 

13.1 
1L5 

12.1 
12.9 


Date  of  con- 
tract. 


Red  River  Landing: 

Section  1 Dec.  11,1902 

Section  2 do 

Smitbland: 

Section  1 Sept.  12, 1902 

Torwood: 

Section  1 Oct.    30.1903 

Section  2 do 

Lakeside: 

Section  1 do 

Section  2 do 


Work  com- 
pleted. 


Apr.   12,1904 
Apr.     5. 1904 

Sept.  15, 1903 

Jan.   23.1904 
do 


Dec.  29,1903 
Dec.  18,1903 


Total  yard- 
age paid 
for. 


Price  per 
cubic 
yard. 


Total  cost. 


13,161.02 

12,682.85  I 

I 

13,847.61  i 

14.020.42  I 
12,874.66  I 

13,496.81  ! 
12,802.19  , 


Cents. 
19.26 
19.25 

14.73 

14.97 
14.97 

14.97 
14.97 


92,531.67 
2,441.45 

2,089.75 

2,098.85 
1,927.33 

2,020.47 
1,916.49 


Grade  of 

levee 

above 

highest 

known 

water. 


Feet. 


4.4 
4.4 

4.2 

4.2 
4.2 

4.2 
4.2 


262   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Fourth  district  levets,  iW^--^— Continued. 
ATCHAFALAYA  LEVEE  DISTRKri— Continued. 


No.     Name  of  levee. 


Re<l  River  Land- , 

injf:  I 

1  Section  1....' 

I 

•J  '         Section  2 

,  Smithland: 

3  ■         Section  1 

TorwtKxi: 

4  Section  1 

5  Section  2 

I  LalccHide: 

6  1         Section  1 . . . . 

7  Section  2 


Section. 

• 

i  1  Land 
g  ,  Hlope. 

w  1 

River 
slope. 

8 

3tol 

Stol 

8 

Stol 

Stol 

8 

3tol 

Stol 

8 
8 

3tol 
3tol 

Stol 
Stol 

8 
8 

3tol 
Stol 

Stol 
Stol 

Aver- 

New or 

enlarRe- 

ment. 

age 

height 

above 

old 

levee. 

Fcri. 

Enlarge- 

1.7 

ment. 

do 

1.7 

do 

L8 

New 

do.... 

do 



do 

Distance  from  center 
of  levee  to  river  t>ank. 


Least. 


Great- ,   Aver- 
est.    !    age. 


Nature  of 
bank. 


Feet. 
1,070 


Fett. 
860 


Feet. 
660 

1,120 

560 

4.*).  110  j  46,220  '  45,690 
45.215  !  46, '220     45,760 


1.150       1,130 
l.SOO  .    1,050 


I  45.200 


46,350  1  45.775 


\b,A^  .  46,500     45,900 


Caving. 

Da 

Do. 

Stationary. 
Do. 

Do. 
Do. 


ATCHAFALAYA  LEVEE  DISTRICT  (UNCO.MPLETED  LEVEES). 


No. 


Name  of  levee. 


Miles 
below 
Cairo. 


1 
2 
3 
4 

5 
G 
I 

9 
10 

11 
12 
13 

14 
15 
16 
17 
IH 
19 
'3) 
21 


Red  River  Landing: 

Section  2 j 

Sections ; 

Section5 ! 

Section  6 

Henrlette: 

Section  1 ' 

Section  2 

Section  3 

Section  4 

Section  6 i 

Section  6 

Latenaehc: 

StH'tion  1 

Section  2 

Section  3 

New  Texas: 

Section  1 

Section  2 

Se<'tion  3 

Section  4 ' 

Section  f) 

Section  6 

Section  7 

Section  8 


766 
766 
7H6 
7r)6 

768 
7b8 
768 
768 
7li8 
768 

770 
770 
770 

786 
786 
786 
7H6 
786 
786 
786 
7«6 


Bank. 


R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 

R, 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


No. 


Name  (»f  levee. 


1 
2 
3 
4 

5 
6 

4 

8 

9 

10 

11 
12 
13 


Date  of  con- 
tract. 


Red  River  Landing: 

Section  2 

Section  3 do 

Section  5 1 do 


Dec.  11, 1902., 


Section  6. 
Henrietta: 

Section  1. 

Section  2. 

Section  8. 

Section  4. 

Section  5. 

Sectitm  6. 
Latenache: 

Section  1. 

Section  2. 

Section  3. 


.do 


Aug.  28,1903 
do 

....do 

do 

do 

do 


.do 
.do 
.do 


Contractor. 


James  R.  Marlow. 

do 

do 

do 


C.  H.  Whipple. 
do 


.do 
.do 
.do 
.do 

.do 
.do 
.do 


M.  L.  Linnan. 
do 


.do 
.do 
.do 
.do 
.do 
.do 


Total  yard- 
age. 


13,258.77 
13,029.75 
12, 766. 10 
11,340.33 

12. 298. 37 
12,451.50 
12,574.21 
12,967.23 
12,466.39 
12, 421. 97 

13.086.78 
13.382.97 
13.69,>.24 


Price 

per  cubic 

yard. 


Cnitti. 
19,25 
19.26 
19. 25 
19.  -25 

19.50 
19.50 
19.50 
19.50 
19.50 
19.50 

15. 50 
15.50 
15.50 


Length 
of  line. 


4"e.H  '^^^^ 


axis  of 

river 

covered. 


above 
ground 
surface. 


F>ret. 

1.000 

1,000 

1.100 

700 

1,300 
1,600 
1,400 
1.500 
1,300 
1,700  . 


Feci. 

1,000 

1,000 

1,100 

700 

1,600 
2.000 
1.800 
1,900 
1,700 
2,100 


2,000 

2,400 

2,-200 

2.600 

2, '200 

'2.600 

1,375 

1,300 

1,400 

1.380 

900 

890 

900 

900 

1.200 

1,200 

1,600 

1,600 

1,300 

1.300 

1,493 

1,500 

Distance  from  center 
of  levee  to  river  bank. 


Least      Great-     Aver- 
Least.  !     ^^^  ^^. 


Feet. 

1.030 

1,060 

1,100 

1,310 

43,000 
43.000 
43,000 
45,000 
45.000 
45,000 


Feet. 

1,100 

1,120 

1.320 

1,370 

43,500 
43,500 
43,500 
46.000 
46.000 
46,000 


Ferl. 

1,070 

1.090 

1,200 

1,320 

43,250 
43,250 
43,-250 
45,500 
45,550 
45,500 


45.000  '  46.000  45,500 
45.000  I  46.000  ,  45,500 
45.000  ;  46,000  !  45,500 


17.0 
17.  U 
1<.0 
19.  .1 

13.0 
12.0 
Vii 
12.0 
11.0 
ll.S 

12.0 

•  11.2 

10.5 

19.5 
16.5 
16.8 
17.8 
16.0 
16.  •» 
17.5 
18.5 


Grade  of 
levee 
abt»ve 
highest 
known 
water. 


Feft. 


4.2 
4.2 
4.2 
4.2 

3.9 
8.6 
8.4 
U 
8.6 
8.7 

4.8 
4.8 
4.8 
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Fourth  district  leve^s^  190S-4 — Continued. 

ATCHAFALAYA  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES)— Continued. 


Na 


Name  of  levee. 


Date  of  con- 
tract. 


14 
13 
16 
17 
18 
19 
20 
21 


New  Texas:  j 

Section  1 Dec.  21.1903 

Section  2 , do 

Section  3 do 

Section  4 ' do 

Section  5 do 

Section  6 dt) 

Section  7 do 

Section  8 do 


No.  I        Name  of  levee. 


2 
3 
4 

5 
C 
7 
8 
9 
10 

11 

12 

18 

14 
15 
16 
17 

:i8 

19 
21 


I  ^ 


I 

1 

1  ! 


Red  River  Landing: 
Section  2 


Section  3. 

Section  5. 

Section  6. 
Henrietta: 

Section  1 . 

Section  2 . 

Section  3. 

Section  4 . 

Section  5. 

Section  6. 
Latenache: 

Section  1 . 


8 
8 
8 

8 
8 
8 
8 
8 
8 


Section  2. 


Section  8. 
New  Texa-s: 
Section  1 . 
Section  2. 
Section  3. 
Section  4. 
Sections. 
Section  6. 
Section  7 . 
Section  8 . 


Total  yanl- 
age. 

Price 
per  cubic 

vard. 

* 

Distance  from  center 
of  levee  to  river  bank. 

Grade  of 

levee 

al)ove 

highest 

known 

water. 

1 

y  _„_x   1  Great- 
^^^^'  ,    est. 

Aver- 
age. 

12.032.42 
12.220.89 
12, 185. 24 
12,803.24 
12,017.89 
11,602.20 
11.212.05 
12,253.77 

Ccnt», 
21.74 
21.74 
21.74 
21.74 
21.74 
21.74 
21. 74 
21.74 

Feet.    ,    Fed. 

570  '        615 

570  !        640 

360  ,        440 

360  1        440 

350  .    1,400 

1,420       1,650 

1,4'20  '    1,650 

1,570       1,800 

Feet. 

600 

620 

370 

400 

1,000 

1,450 

1.440 

1,700 

F€(t. 

4.3 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.0 

Section. 


I^nd 
.*!lope. 


River 
slope. 


New  or 
enlarge- 
ment. 


I 


3  to  1  ,    3  to  1 


I  3tol 
I  3tol 
I    3tol 

i3to  1 
1  3tol 
3tol 
3tol 
3t<>l 
3tol 


Enlarge 
ment. 

do... 

do... 

do... 


3tol 
3tol 
3tol 

3tol 
3t«>l 
3tol 
3  tol 
3tol 
3tol  ; do... 

3  tol  I do... 

3  to  1  I do... 


.do., 
.do .. 
.do.', 
.do.., 

.do ... 


8      3  to  1 
8      3tol  I 


8  3to  1  ;  3  tol  ; do. 

8  '  3  tol  '  3  tol  I do. 

8  3  tol  ;  3tol  I do. 

8  3  to  1  5  to  1  I do 

8  3  tol  !  3  tol  ' do. 

M  3  tol  3  to  1    do. 

8  3  to  1  1  3  to  1    do. 

S  3  tol  3  tol    do. 


S      3  to  1      3  to  1 


,«lo . 


Average 
I  height 
jabove  old 
'    levee. 


1.6 

1.7 
1.8 
2.0 

1.3 
1.2 
1.0 
1.2 
1.0 
1.0 

1.0 

1.2 

1.0 


Nature  of 
bank. 


Condition  of 
contract. 


Caving I  No  work  done. 


do 

do 

Stationar>* , 


.do 
.do 
.do 
.do 
.do 
.do 


Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


1.3  I  Caving 


1.5  I. 
1.7 
2.0  : 

1.6  I 
0.8  ,, 
1.0  . 
1.8  I, 


do 53  per  cent  In 

place. 
82  per  cent  in 

place. 
20  per  cent  In 

place. 
No  work  done. 
Do. 


.do 
.do 


..do 
.do 
.do 
.do 
.do 
.do 
.do 


Do. 

Do. 

Do.' 

Do. 

Do. 

Do. 


LAFOURCHE  LEVEE  DISTRICT. 


Ko. 


1 
2 
S 
4 

5 
6 
7 


9 
30 
U 
IS 
IS 


Name  of  levee. 


St.  Clair: 

Section  1 '  899 

Section  2 ,  899 

8ectlon3 ,  899 

Section  4 899 

St.  Cecile:  I 

Section  1 900 

8ectIon2 900 

Sections ,  900 

Section  4 1  900. 5 

St  James:  i 

Sectlonl '  904 

Section  2 904 

Sections 904 

Section  4 904 

8ection5 901 


i  Miles  ' 

below  '  Bank,  i 
'  Cairo.  ,  ' 


Contractor. 


R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 
R. 
R 
R. 


I  Put  Deely 

, do 

I do.... 

I do 


I- 


.do 
.do 
.do 
.do 


Menzies  &.  Co. 

do 

do 

do 

do 


I  ,   I.iength 

'  licngth  ,   of  axis 
1  of  line,     of  river 
,  covered. 


Feet.     \ 
1,209  I 
1,300 
1,700  I 
1,300 

1,100 
1,500  , 
1,600  I 
1,415  ; 

1,312  ' 
1,300  1 
1,300  ! 
IJOO 
1.200 


Average 

height 

above 

ground 

surface. 


Fed. 

JF^d. 

1,260 

13.1 

1,290 

12.8 

1,755 

13.2 

1,470 

13.3 

900 

13.2 

1,600 

13.6 

1,370 

12.5 

1,410 

13.0 

1,180 

18.8 

1,170 

14.3 

1,160 

15.1 

990 

16.1 

1.080 

13.6 
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Fourth  district  levees^  1903-4 — Continued. 
LAFODRCHE  LEVEE  DISTRICT— Continued. 


No. 


1 
2 
3 
4 

6 

6 

p. 
I 

8 

9 
10 
11 
12 
13 


No. 


3 
4 

6 

7 

8 

9 

10 
11 
12 
13 


Name  of  levee. 


I  St.  Clair: 

Section  1 
Section  2 
Section  8 
Section  4 
St.  Cecile: 
Section  1 

;         Section  2 
Section  3 
Section  4 
St.  James: 

I         Section 
Section 

I         Section 
Section 

i         Section 


Date  of  con- 
tract. 


Work  com- 
pleted. 


Total  yard- 
age paid  for. 


Aug.  27,1903 

do 

do.  

do 


.do 
.do 
.do 
.do 


Oct.  31,1903 
Nov.  12,1903 
Nov.  19,1903 
Nov.  27,1903 

Dec.  2, 1903 

Dec.  11,1903 

Jan.  4,1904 

Dec.  28,1903 


11,697.67 
11.859.46 
12,003.64 
11,373.19 


Price 

per 

cubic 

yard. 


Total  coBt. 


Cents. 
16.2f> 
16.25 
16.25 
16.25 


I 


11.460.53  I    15.25 
12,077.98       15.26 


1 1  Dec.     3,1902  I  Feb.  29,1904 

2 ' do. Mar.    4.1904 

3 do I  Mar.  3C,1904 

4 1       ^^  if  Partly  com- 

5 |....ao j    pleted. 

I 


} 


12,349.58 
11,875.31 

12,349.89 
12,814.48 
12,702.93 

15,000.00 


15.25 
15.25 

14.50 
14.50 
14.50 

14.50 


SI.  900. 87 
1,927.16 
1.950.50 
1,848.48 

1,747.73  I 
1,»41.89  I 
1.883.81 
1,810.98 

1.790.73 
1,858.10 
1.831.92 

2.175.00 


Grade  of 
levee 
above 
highest 
known 
water. 


il 
4.1 
4.1  • 
il 

if 

il 
il 
it 

If 
3.1 
S.9 

8.1 


Section. 


Name  of  levee. 


.  I 


Land 
slope. 


St. 


Clair: 
Section  1 


Section  2 . 

Section  3. 

Section  4 . 
St.  Cecile: 

Section  1 . 

Section  2. 

Section  3 . 

Section  4 . 
St.  James: 

Section  1 . 

Section  2, 

Sections. 

Section  4 . 
•      Section  5. 


8 

8 
8 
8 

8 
8 
8 
8 

8 
8 
8 
8 
8 


Stol 

8tol 
Stol 
Stol 

3tol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 


River 
slope. 


New  or  en- 
largement. 


Stol 

Enlarge- 

ment. 

Stol 

do 

Stol 

do 

Stol 

do 

Stol 

do.... 

Stol 

QO 

Stol 

do 

Stol 

do 

Stol 

do 

Stol 

do 

Stol 

do.... 

Stol 

do 

3  to  1 

do 

Average 
height 
above 

old  levee. 


Feet. 


2.2 

2.4 
2.0 

L8 

1.5 
1.4 
1.4 
1.7 

2.3 
2.4 
2.4 
2.4 
2.2 


Dl.«tance  from  center  of 
levee  toTiver  bank. 


Least. 


Feet. 

187 

219 
246 
300 

218 
160 
150 
180 

320 
375 
340 
270 
290 


Great- 
est. 


F&tt. 
280 

278 
344 
340 

300 
218 
350 
220 

450 
536 
525 
880 
365 


Aver- 
age. 


Ftri. 
232 

248 
302 
820 

270 
193 
226 
205 

400 
405 
420 
320 
825 


Nature  of 
bank. 


Washine. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Caving. 

Do. 
Washinf. 

Do. 

Do. 


No. 


1 
2 
3 

4 

5 


LAFOURCHE  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


Name  of  levee. 


Miles 
l>elow 
Cairo. 


St.  James: 

Section  4 ,  904.5 

Sections 904.5 

Section  6 |  90^4.5 

Chopin: 

Section  1 '  906 

Sectl6n2 90<'. 


Bank. 


R. 
R. 
R. 

R. 
R. 


Contractor. 


Menzies  &  Co. 

do 

do 


.do 
.do 


Length 
of  line. 


Feet. 
1.100 
1,200 
1,450 

1.664 
1,644 


Length 

of  axis 

of  river 

covered. 


Feet. 
990 
1.080 
1,800 

1,600 
1,690 


AverM* 

height 

above 

ground 

surface. 


Frti. 

lit 
11.7 

lil 
l.\J 
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Fcmrth  diMrict  leveef,  190S-4 — Continued. 

LAFOURCHE  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES)— Continued. 


No. 


Name  of  levee. 


Date  of  con- 
tract. 


Total  yard- 
age. 


1 
2 
3 

4 

6 


St.  James: 

Section4 

Section  5 ! do 

Sc<'tion6 do 

Chopin:  i 

Section  1 , do 

Section  2 do 


Dec.     3, 1902 


15,311.62 
13.485.11 
13,554.65 

5,115.87 
4.996.81 


Price 

per  cubic 

yard. 


Distance  from  center  of 
levee  to  river  bank. 


Least. 


Great- '  Avcr- 
e9t.    I    age. 


Centti, 
14.60 
14.60 
14.60 

14.50 
14.50 


Feet.    ; 
270  , 
290 
166 


600 
570 


Fett. 
3K) 
365 
390 

730 
765 


Grade  of 

levee 

above 

higheM 

known 

water. 


I 


Feet. 

825  i 
260  ' 

i 
660  I 
6V5  I 

I 


Fcf1. 


8.*» 
3.9 
3.'> 

3.9 
3.9 


Section. 


No. !       Name  of  levee. 


^  i   Land  ,  River 
c   I  slope.  I  slope. 


New  or 
enlarge- 
ment. 


Average  , 
height 
above    ' 
old      * 
levee. 


Nature  of 
bank. 


Condition  of 
contract. 


1  > 

2 

3 

4 

5 


St.  James:  ! 

Section  4 '    8 

Section  5 ,    8 


3tol 
3tol 
3tol 


Section  C 8 

Chopin:  ' 

Section  1 !  8     3  to  1 

Section  2 i  8      3  to  1 


3  tol     Enlarge- 
ment. 
3  to  1  ' do 

3  tol  ' do 

3  tol    do 

3  to  1    do 


Ftti, 
2.4 

2.2 

2.1 

2.0 
1.8 


Washing 92  per  cent  in 

place. 

do 86  per  cent  in 

place. 

do No  work  done. 


.do 
.do 


Do. 
Do. 


BARATARIA  LEVEE  DISTRICT. 


No. 


1 
2 
3 


Name  of  levee. 


Concession : 
Section  2 
Section  3 

Smith 


Miles 
below 
Cairo. 


987 

987 

1,037 


Bank. 


R. 
R. 
R. 


Contractor, 


Geo.  H.  Conrad 

do 

Michael  Cullen 


No. 


Name  of  levee. 


Length 

of  axLs 

of  river 

covered. 


Ptft, 
2,890 
2,030 
2,600 


Average 

height 

above 

ground 

surface. 


Date  of  con- 
tract. 


Work  com- 
pleted. 


Total  yard- 
age paid 
for. 


Price 

per 

cubic 

yard. 


I 
I 

1  \ 

2 

8 


Concession: 
Section  2 
Section  3 

Smith 


No. 


July  26,1902 

do 

Sept.    2,1903 


Section. 


Sept.  10. 1903 

do 

Jan.   27,1904 


I 


OnJU, 
18.116.68  14.76 
12,521.18  14.76 
17,119.99       16.50 


Total  cost. 


Ftft. 
8.7 
10.0 
6.0 


Grade  of 
levee 
above 
highest 
known 
water. 


91,934.56 
1,846.87 
2.824.79 


Fcfi. 


2.4 
2.3 
2.0 


Name  of  levee. 


Land      River 
slope,     slope. 


New  or 
enlarge- 
ment. 


Distance  from  cen  ter  of 
Average  ,    levee  to  river  bank. 

above  >  »      ^ 

old         ,  _,.*   I  Great-     Aver-       '^"^• 


levee. 


2 
8 


Concession : 

Section  2 8 

Section  3 8 

Smith 8 


3  to  1  3  tol  I  Enlarge- 
I  ment. 

3  tol  I  3  to  1  i do 

3tol  ,  3  tol  I  New 


1.5 
1.7 


Lea.«t. 


Ftrt. 
100 


190  , 
115  I 


est. 


/Vrt. 
288 

208 
275 


age. 


Fitt. 
196     Caving. 


190 
175  , 


Do. 
Do. 


266        B£]toBT   OF  THE   CHIEF   OF   ENGINEERS,  U.   S.   ASMY. 


Fourth  district  Uvee$,  1903-4 — Continued. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


No. 


Name  of  leve<.», 


Dicharry: 

1  I         Section  1 

2  Section  2 

8  Section  8 

4  Section  4 

6  Section  5 

Eighty-one  Mile  Point:' 

6  Section  1 

7  Station  2 1 

Uncle  Sam: 

8  Section  1 

9  Section  2 

10  Sections ! 

11  Section  4 

12  Se<!tion5 

Como: 

18  Section  I 

14  Section  2 

Convent: 

15  Section  1 

Iti  Se<'tion2  ....: 

17  Section  3 ! 

18  I         Section  4 , 

19  Sections ' 

I  Thlbodeaux , 

20  Section  1 ' 

21  !      •   Section  2 | 

Colli»ge  I*olnt: 

22  I         Section  1 i 

23  Section  2 

24  ;         Section  3 1 

Belmont: 

25  '■         Section  4 

i  HcHter:  i 

26  !         Section  3 

Poche: 

Section  1 

Section  2 

Section  3 

Sectlcm  4 

St.  Joseph  Church: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  5 

Mount  Aircy: 

Section  3 

Section  4 

Section  r> 

Laplace: 

Section  1 

Section  2 

Section  8 

Section  I 

Sci'tiou  .') 


27 
28 
29 
30 

31 
32 
33 
34 
3;> 

3f. 
37 
3H 

39 
40 
41 
42 
43 


MlleM 

below 

Bank. 

Cairo. 

• 

882 

L. 

C.D.I 

882 

L. 

do 

882 

L. 

do 

882 

L. 

do 

882 

L. 

do 

883 

L. 

do 

883 

L. 

do 

901 

L. 

R.  T.  < 

901 

L. 

do 

901 

L. 

do 

901 

L. 

do 

901 

L. 

do 

902 

L. 

do 

902 

L. 

do 

903 

L. 

do 

903 

L. 

do 

903 

L. 

do 

903 

L. 

do 

908 

L. 

do 

903.5 

L. 

do 

908.5 

L. 

do 

9(H    • 

L. 

do 

904 

L. 

do 

904 

L. 

do 

908 

L. 

do 

909 

L. 

do 

911 

L. 

do 

911 

L. 

do 

911 

L. 

do 

911 

L. 

do 

912 

L. 

do 

912 

L. 

do 

912 

L. 

do 

912 

L. 

do 

912 

L. 

do 

Contractor. 


Length 
Length  of  axLs  of 


915 
915 
915 

927 
927 
927 
927 
927 


L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 


Clark. 


Menzles  &  Co 

do 

do 


R.  T.  Clark 

do.... 

do 

do 

do.... 


of  line. 


Ftet. 
1.115 
1,000 
1.200 
1,100 
1,000 

1.100 
l.SOO 

1.225 
1.200 
1,278 
1.100 
1.300 

678 
612 

l.SOO 
1,200 
1,200 
1.200 
1,253 

542 
516 

1,200 
1.400 
1.200 

1,100 

1,400 

1,298 
1,300 
1,300 
1,466 

1,534 

1,100 

700 

600 

1.180 

800 
800 
819 

1,800 
1,800 
2.000 
2.100 
2.190 


river 
covered. 


1,100 
1.100 
1.200 
1,100 
1,100 

1,100 
1,320 

1.220 
1.195 
1,278 
1.062 
1.295 

600 
600 

1,302 
1,210 
1.200 
1,200 
1,274 

510 
510 

1,300 
1,900 
3,000 

1.000 

1,336 

1,264 
1,298 
1.300 
1,466 


1,530 

12.! 

1,050 

12.f 

660 

11.7 

600 

12.0 

1,200 

11.1 

760 
750 
780 

1,700 
1,700 
1,890 
2.000 
2.000 


Average 

height 

above 

ground 

surface. 


Fid 

17.9 
1K7 
16.9 
111 

14.8 
12.7 

1S.1 
12.5 
12.4 
12.2 
12.0 

116 
13.0 

13.1 
110 
12.5 
13.8 
13.e 

13.6 
13.1 

lil 
11.5 
lil 

15.4 

13.6 

11* 
127 
12.1 
11.4 


15.1 
15l1 
1S.S 

lis 

11.S 
ILO 
11.7 
12.1 
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Fourth  district  levees^  190S-4 — Continued. 
PONTCHARTRAIN  LEVEE  DISTRICT— Continued. 


Ko. 


Name  of  levee. 


1  . 

2 

3 

4 

o 

r, ; 

7  , 

8 

9 
10 
11 
12 

13  ' 
14 

}^i 

17  > 
18; 

19  ! 

20  I 

22  ' 

23 

24 

1 

25  ! 

I 

26  I 

27! 
28 
29 
30, 

81 
32  I 
38 

^  . 

85 ; 

86 

88  ' 

89 
40 

S; 

43 


Date  of  coij- 
tract. 


Work        !  Total  yard-  i 
completed.    )  age  paid  for.  I 


Price 

per 

cubic 

yard. 


Julv  22,1903  I 

....'do I 

....do I 

....do I 

do I 


do 
do 


Feb.  24, 1903  ' 
do I 


Julv     0. 1«K)3 
. . . .  .'do 


Feb.   24.1903 

(1.) 

d{) 


Julv     6.1903 
.....'do 


IdchHrrv: 

Section  1 

Section  2 , 

Section  3 , 

Section  4 

Section  5 , 

Eighty-one  Mile  Point 

Section  1 

Section  2 

Uncle  Sam: 

Section  1 

Section  2 

Section  3 i do 

Section  4 ' do 

Section  5 \ do 

Como: 

Section  1 

Section  2 

Convent: 

Section  1 

Section  2 

.Section  3 

Section  4 

Section  6 

Thibodeaux: 

Section  1 

Section  2 

College  Point: 

Section  1 

Section  2 

Section  3 

Belmont: 

Section  4 

Hester: 

Section  3 

Poche: 

Section  1 

Section  2 

Section  3 

Section  4 

St.  JoHcph  Church: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  5 

Mount  Airey: 

Section  3 

Section  4 

Section  5 

LftDlace  I  ' 

Sectionl !  Feb.  21,1903 

Section  2 j do 

Section  3 • do 

Section  4 i do 

Section  5 do 


Oct.  25^,1903 
Jan.  10,  UK)4 
DtM'.  24,1903 
Sept.  20),  1903 
N()V.     4, 1903 

Sept.    2,1903 
do 


Feb.  24,1903 
do 


..lo 

.do 

.do 
.do 
.do 
.do 

.do 
.do 
.<l.) 
.do 
.do 


Oct.  3,1903 
Dec.  14.1903 
Jan.  14.1904 

.Vpr.  5, 1904 

Apr.  6, 1904 

Aug.  4,1903 
Sept.  7,1903 
Sept.  28, 1903 
Aug.     7, 1903 


Nov, 
Deo. 
Jan. 
F»*b. 
Feb. 


3, 1903 

H.  1903 

1M,1904 

17,1904 

20. 1904 


Julv  22,1902 

.....'do 

do 


Jan.     7, 1904 

do 

Dec.  21.1903 
Oct.  31.1903 
Dec.  27,1903 

Jan.    16,1904 
do 


Sept.  26,  I9a3 
Oct.    27,1903 

do 

Sept.  16, 1903 
Nov.  27,1903 

Aug.  81,1903 
do 


June    .3,1903 

do 

do 


Deo.  16,190:^ 
Oct.  31,1903 
Feb.  3. 1904 
Mar.  15.1904 
Sept.  19,1903 


13 
11 
11 
12 
11 

11 


12 
12 
12 
10 
12 

13 
12 

12 
11 
12 
12 
11 

13 
12 

U 
12 
11 

13 

11 

10 

10 

10 

9 

11 
11 
12 
11 
11 

3 
3 
3 

13 

11 

12 

13 

11 


462. 55 
315.44 
966.01 
206.25 

487.48 


341.28  ' 
218.16  I 
646. 6H  I 
573.33  ; 
773.47  i 

430.91  ! 
:«6.03  I 

734.10  ! 

571.07  I 

233.59  I 

•2:^1.24  1 

768.97  ' 

532.01  ! 
127.53  ' 

078.29  ; 
977.73  I 
a57,77 


470.39  ,     18.45 
135.51  '     18.45 


127. 63 
4%.  44 
4-28. 51 
873.  &4 

a')7. 13 
8;«.31 
528. 59 
366.  49 
374.11 

:i33.90 
523. 09 
71M.  78 

174.87 
738.02 
820. 62 
a51.82 
199.6;] 


12. 72 
12. 72 
12.  72 
12. 72 

12. 72 

12. 71 

12. 72 
12. 72 
12. 72 

13. 2;") 
13.25 
13. 25 

12.  72 
12. 72 
12. 72 
12.72 
12.  72 


Total  cost, 


CmtM. 
13. 49 
13.49 
13.49 
13.49 
13.49 


374.17  '  13.49 

673.18  :  13.49 


12. 72 
12.72 
12. 72 
12. 72 
12.72 

13.00 
13.00 

13. 95 
13.95 
13.95 
13. 95 
13. 95 

13.95 
13.95 

13.95 
13.95 
13.95 


i  Grade  of 
I    levee 
'    above 
;  highest 
>  known 
'    water. 


SI.  816. 10 
1.526.45 
1.614.21 
1,646.62 
1,M8.66 

1.804.18 
1,035.11 

1.669.81 
1, 554. 15 
1.608.66 
1,344.93 
1.624.78 

1,746.02 
1.602.44 

1.776.41 
1,604.16 
1,706.58 
1.706.26 
1.641.77 

1,887.71 
1.691.75 

1,M5.42 
1,810.39 
1.542.66 

2,485.29 

2.054.50 

1.288.23 
1.335.15 
1.326.51 
1,255.93 

1.508.28 
1.505.19 
1.593.63 
1.445.81 
1,446.79 

441.74 
466.81 
442. 81 

1.675.84 
1,493.08 
1.630.78 
1.660.19 
1,424.59 


I 


Ft€t. 


4.2 
4.1 
3.9 
3.8 
4.0 

4.2 

4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 

4.0 
4.1 
4.1 
4.0 
3.8 

4.0 
4.0 

8.9 
3.8 
3.8 

3.9 

3.7 

3.8 
3.8 
3.8 
3.7 

3.7 
3.7 
3.7 
3.9 
3.8 

4.1 
4.1 
4.1 

3.5 
3.6 
8.4 
3.4 
3.4 


I 


i 
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Fcmrih  dulria  levees  1903-4 — Continaed. 
PONTCHARTRAIN  LEVEE  DISTRICT-Continued. 


No. 


Name  of  levee. 


Section. 


I 


,  Dicharry: 

1  :.        Secnonl.. 

2  Section  2.. 

3  I         Section  3.. 

4  Section  4 . . 

5  Section  5.. 
Eighty-one  Mile 

,     Point: 

6  Section  1 . . 

7  I         Section  2.. 

Uncle  Sam: 

8  Section  1 . . 

9  Section  2.. 

10  I         Sections.. 

11  I        Section  4.. 

12  I         Sections.. 

Como: 

13  Section  1 . . 

14  Section  2.. 
I  Convent: 

15  1         Section  1.. 

16  '         Section  2.. 

17  Sections.. 

18  1         Section  4.. 

19  Section  5.. 
Thibodeaux: 

20  Section  1.. 

21  Section  2.. 
College  Point: 

22  Section  1 . . 

23  Section  2.. 

24  Sections.. 
.  Belmont: 

25  Section  4 . . 
Hester: 

26  Sections.. 
Poche: 

27  Section  1 . . 

28  Section  2.. 

29  '         Sections.. 
80  Section  4.. 

St.    J  osep  1 
Church: 

31  Section  1.. 

32  Section  2.. 

33  Sections.. 

34  Section  4 . . 

35  Sections.. 
Mount  Alrey: 

36  Sections.. 

37  Section  4 . . 

38  Sections.. 
Laplace: 

39  Section  1 , . 

40  Section  2.. 

41  Sections.. 

42  Section  4 . . 

43  Sections.. 


o 


I 


.t 


8 
8 
8 
8 


8 
8 

8 

8 
8 
8 
8 

8 
8 

8 

8 
8 
8 
8 

8 
8 

8 

8 
8 


8 

8 
8 
8 
8 


8 
8 
8 
8 
8 


8 
8 

8 
8 
8 
8 
8 


Land 
slope. 


Stol 

Stol 
Stol 
Stol 
Stol 


Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 

Stol 

Stol 
Stol 
Stol 
Stol 

Stol 
Stol 

Stol 

Stol 
Stol 

Stol 

Stol 

Stol 
Stol 
Stol 
Stol 


3  to 
Sto 
Sto 
Sto 
Sto 


8     Stol 


River 
slope. 


Stol 

Stol 
Stol 
Stol 
Stol 


Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 


Xpw  or      Avernge 

enf^   I   *^«*«^^ 
mSr    above  old 


Distance  from  center 
of  levee  to  river  bank. 


Enlarge- 
ment. 

do 

do 

....do.... 
.....do .... 


.do 
.do 

.do 
.do 
.do 
.do 
.do 


Stol     New.. 
Stol   do 


Stol 

Stol 
Stol 
Stol 
Stol 

Stol 
Stol 

Stol 

Stol 
Stol 

Stol 

Stol 

Stol 
Stol 
Stol 
Stol 


Stol 
Sto  1 
Stol 
Stol 
Stol 

Stol 


Enlarge- 
ment. 

do  — 

.....do .... 

.....do 

do 


New.. 
do 


Enlarge- 
ment. 

do 

do 


.do. 

.do. 

.do. 
.do. 
.do., 
.do. 


.do., 
.do., 
.do., 
.do., 
.do.. 


3  to  1      3  to  1 
3  to  1      8  to  1 


3tol 
Stol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 
3tol 
Stol 


Enlarge- 
ment. 

do 

do.... 


.do . 
.do. 
.do . 
.do. 
.do. 


8.6 

3.4 
2.8 
2.6 
3.3 


3.5 
2.8 

2.8 
2.9 
3.4 
3.5 
S.2 


3.4 

3.2 
3.4 
3.3 
8.3 


Least. 


3.0 

s.o ; 

2.9 

2.6 

2.0 

3.2 
3.1 
3.2 
2.5 


2.8 
3.1 
8.1 
8.1 
3.0 

3.8 

3.5 
4.0 

3.0 
3.0 
2.8 
2.4 
2.9 


Ftet. 
494 

560 
540 
285 
330 


416 
580 

250 
290 
140 
120 
130 

130 
140 

120 

ISO 

115 

120 

90 

130 
125 

90 

77 
160 

430 

285 

235 
160 
105  { 
111 


Great- 
est. 


Aver- 
age. 


Nature  of 
bank. 


Fset. 
650 

650 
600 
695 
520 


1,155 
1,090 

320 
270 
250 
160 
150  I 

250 
250 


FerA. 
570 

Caving. 

600 
570 
420 
425 

Do. 
Do. 
Do. 
Do. 

780 
835 

Stationary. 
Do. 

210 
215 
145 
220 

200 
175 


190  i 
350 

450 

600 

280 
266 
154 
180 


89 

106 

90 

129 

170 

208 

185 

220 

100 

170 

390 

420 

420 

450 

450 

350 

260 

415 

360 

408 

390 

445 

350 

480 

240 

492 

275 

Do 

250 

Do 

175 

Do 

140 

Do 

140 

Do. 

170 
155 


170  I       140 


180 
160 
130 
140 


Washing. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 


170     Caving. 
16!)  Do. 


150        120    Stationary. 


IDS  1 


Do. 
Do. 


440  Washing. 

380  Stationary. 

260  Washing. 
200  Do. 

125  Do. 

127  Stationary. 


240 
310 
310 
350 
350 


Do. 
Washing. 
Caving. 

Do. 
Washing. 


400     Caving. 


435 
500 

845 
370 
410 
405 
845 


Do. 
Do. 

SUtionaiy* 

Do. 
Washing. 

Do. 

Do. 
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Fourth  district  levees,  190S-4 — Continued. 
PONTCHARTRAIN  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


So. 


Name  of  levee. 


1 
2 
3 

4 
6 
6 

t 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 


Belmont: 

Section  1 . 

Section  2. 

Sections. 
Hester: 

Section  1 . 

Section  2. 

Section  4. 
Angelina: 

Section  1 . 

Section  2. 

Sections. 
Reserve: 

Section  1 . 

Section  2. 

Sections. 

Section  4. 

Section  5. 
Comland: 

Section  1 . 

Section  2. 

Section  3. 

Section  4. 

Section  5. 
Belle  Point: 

Section  1. 

Section  2. 

Section  3. 

Section  4. 

Section  5. 


Miles 
below 
Cairo. 


908 
908 
908 

909 
909 
909 

917 
917 
917 

922 
922 
922 
922 
922 

923.5 
923.5 
923.5 
923.5 
;^.5 

925 
925 
925 
925 
925 


L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L, 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 


Contractor. 


R.T.Clark 

do 

do 


.do 
.do 
.do 

.do 
.do 
.do 


'  Menzles  &.  Co. 

I do 

I do 

' do 

: do 


I 


.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 


Kg. 


Name  of  levee. 


I 


Date  of  con- 
tract. 


I 


1 
2 
8 

4 

5 
6 

7 
8 
9 

10 
11 
12 
18 
14 

15 
18 
17 
18 
19 

20 
21 
22 
23 
24 


Belmont: 

Section  1 •  Feb.  24.1903 

Section  2 do 

Section  3 do 

Hester: 

Section  1 do 

Section  2 do 

Section  4 do 

Angelina: 

Section  1 \ do 

Section  2 , do 

Section  3 , do 

Reserve:  i 

Sectionl ,  Jan.   19,1904 

Section  2 do 

Section  3 , do 

Section  4 do 

Section  5 , do 

Comland: 

Sectionl , do 


Total  yard- 
age. 


Price  per 
cubic 
yard. 


Section  2 
Section  3 
Section  4 
Section  5 
Belle  Point: 
Section  1 
Section  2 
Section  3 
Section  4 
Section  5 


.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 


14,373.11 
13,831.78 
14.289.97 

11.951.08 
13,070.36 
11,719.96 

9,431.81 
9.234.46 
9.277.01 

13,670.09 
13,467.37 
12,923.00 
13,281.53 
13,905.74 

18,107.38 
13.368.09 
18,411.21 
13, 410. 77 
12,360.50 

13,845.54 
13.653.86 
12,903.01 
12. 248. 34 
14,862.70 


18.45 
18.45 
18. 45 

18. 45 
18.45 
18.45 

24.87 
24.87 
24.87 

12.95 
12.96 
12.95 
12.95 
12.95 

12.96 
12.96 
12.95 
12.95 
12.96 

13.26 
13.25 
13.25 
13.25 
13.25 


'Length  of 
:     line. 


Feet. 
1,800 
1,200 
1,100 

1,000 
1,100 
1,400 

894 
900 
833 

1,697 
1,900 
1,600 
1,600 
1,300 

1,700 
1,900 
2,000 
1,600 
1,400 

1,400 
1,700 
2,100 
2,100 
1,803 


Length 

of  axis 

of  river 

covered. 


Feet. 
1,-220 
1,121 
941 

949 
1,054 
1,325 

843 
858 
790 

1.665 
1,800 
1,300 
1,604 
1,317 

1,800 
1,847 
1,967 
1,686 
1,433 

1.440 
1,789 
2,184 
2,087 
1,736 


Average 

height 

above 

ground 

surface. 


Fed. 
15.5 
16.6 
13.3 

16.6 
15.4 
13.4 

18.9 
19.1 
19.0 

10.0 

9.0 

9.9 

11.0 

10.9 

9.6 
10.4 

9.7 
10.8 

9.8 

10.7 
11.4 
12.0 
11.8 
13.4 


Distance  from  centerof 
levee  to  river  laank. 


Least. 


Great- 
est. 


Aver- 
age. 


Above 
highest 
known 
water. 


Feet. 
500 
460 
450 

430 
350 
286 

490 
493 


Feet. 
560 
690 
490 

650 
675 
600 

550 
636 


625 
133 

660  1 
210  1 

120 

230 

145 

300 

162 

350 

225 

243 

136 

220 

90 

270 

66 

267 

70 

140 

62 

120 

86 

150 

140 

229 

178 

220 

178 

220 

214 

280 

Feet. 
610 
616 
470 

666 
496 
380 

620 
610 
630 

167 
188 
217 
234 
232 

134 
176 
167 
112 
92 

118 
173 
212 
206 
243 


Feet. 


3.8 
8.8 
4.0 

3.8 
3.8 
8.8 

8.8 
8.8 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

8.6 
8.6 
8.6 
8.6 
8.6 

8.5 
3.5 
8.4 
8.4 
8.4 
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Fourth  diMrict  lerecs,  190S-4 — Continued. 

POKTCHARTRAIX  LEVEE  DISTRICT  (rN'COMPLETED  LEVEES)  -Continued. 


No. 


4 

5 
6 


7 

8 

9 

10 
11 
12 
13 
14 

15 
1(> 
17 
is 
19 

21 

-n 

23 
21 


Name  of  levee. 


c 
2 


Belmont: 
1  Section  1 


2 
8 


Section  2 

Section  3 

Hester: 

Section  1 

8e<'tion  2 

Section  4 

AnKclinn: 

*  Section  1 

Section  2 

Secti<»n  3 

Reserve: 

Section  1 

Secli(ni  2 

Section  3 

Section  4 

Se<tion  5 

C'ornland: 

Section  1 

Section  2 

Section  3 

Sei'tiiMi  4 

Section  t") 

Belle  Point: 

Section  1 

Section  2 

Swtion  3 

Section  4 

Sections 

8 
8 
8 


8 
8 


8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
h 
8 
8 


Section. 

Land  i  River 
slope.     Hlofie. 


New*  or 

enlur^e- 

meut. 


Average  I 
height  I 
above 

old  levee. i 


Nature  of 
bank. 


8  ,   3  tol      3  to  1     Enlarge- 
ment. 

8  I   3  tol      3to  1    do.... 

3  tol    do.... 


I    8l 


3  tol 

3  tol 
3  tol 
3  tol 


3  tol 
3  tol 


3  tol  I do., 

3  tol  { do., 

Stol  1 do., 


3  tol 
3  tol 


.do 


3  to  1  I   3  to  1 


Stol 
Stol 
3  tol 
Stol 
Stol 

Stol 
3  to  1 
3  to  1 
3  to  1 
Stol 

3  to  1 
3  tol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 


.do 


.do ., 
.do., 

.do  ., 

.do. 
.do . 
.do ., 


3  tol    do 

3  tol  ' do 

St<»l    do 

Stol    do 

3  to  1    do 


Stol 
Stol 
St.)  1 
Stol 
Stol 


.do 
.do 
.do 
.d.) 
.do 


:::i 


Fed. 
2.7 

S.O 
3.4 


Caving 


.do 
.do 


3.4 
3.2 

3.6 


.do 
.do 

.do 


2. 8    Stationary* , 

2.1  1 do 

2.S  I  Washing... 

2.3  I do 

2.3  :  Stationary. 


2.1 
2. 8 
2.5 
3.0 
3.4 

3.0 

2.5 
•>  •) 

2.3 
2.6 


do 

do 

do 

do 

do 


do... 

do... 

Washing. 

do... 

do... 


Condition  of 
contract. 


•1 


2.7  I  Stationarv 

2.9  I  Caving  ..* 

2.0 do 


No  work  tli."U?. 

Do. 
Do. 

Do. 
Do. 
2  per  ceil'.  :i 
place. 

No  work  d<»iir 
20  per  ctrnt  Is 

place. 
No  work  done. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
D.>. 
Do. 

Do. 
Do. 
D«>. 
Do. 
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No. 


Name  of  levee. 


Miles 
below 
Cairo. 


I.<niderhoti>rh- 

Sertion  1 1.021 

.*^«rli«»n  2 1,(L'4 

."^••(•tion  W 1.024 

F.>rt  .SI.  I'hillp ,  1,040 


Bank. 


L. 
L. 
L. 
L. 


Contractor. 


Joseph  H ingle. 

do 

do 

Michael  CuUen 


Grnd-  •)! 

Length 

K'Vir 

Length 

of  axis 

above 

of  line. 

of  river 

hifchest 

covered. 

known 
water. 

Fed. 

Fed. 

Ffft. 

1,938 

1.938 

•2.U 

2,250 

2,260 

•L^ 

1.561 

l.MO 

iO 

ti78 

500 

l.> 

No.  Nuiiic  of  li.'vo**. 


Loiiderhonch: 

1  St-cii(»n  1 .. 

2  Seel  inn  2.. 

3  .'^t'ctiiui  3.. 
I      F«»rt  St.  I'hilii. 


.Section. 


Crown. 


8 
S 
S 


Land 
sluj>e. 


Stol 
3  tol 
3  to  1 
3  to  1 


River 
slo|H.'. 


New  or 

enlurge- 

ment. 


3  to  1      New 

u  to  1    dt»... 

ol<.l    do... 

3  to  1      EnlrtfKe- 
infiii. 


Average  height. 


Above 

old 
levee. 


Ffd. 
2.4 
2.6 
2.8 
2.1 


Above 
ground 
surface. 


Fret. 
6.3 
7.0 
6.4 
5.5 


Date  of 
con  t  raft. 


Aug.  1S.K« 

Di». 

Ih). 
Feb.  19.!»l 
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Fourth  district  levees j  1903-4 — Continued. 
LAKE  BORGNE  LEVEE  DISTRICT-Contlnued. 


No. 


Name  of  levee. 


2 
3 
4 


I  Louderbough: 
!         Section  1  ., 

Section  2  . . 

Sections  .. 
Fort  St.  Philip. 


Work  com- 
pleted. 


Total 
yardage 
paid  for. 


Price 

per 

cubic 

yard. 


Total 
cast. 


I 


I  Ornts.  \ 

Dec.  23,1903  '  14.409.02  i  17.66  $2,545.59 

do i  14.951.15  :  17.66  ,  2,641.37 

do ;  12, 273. 17  '  17. 66  i  2, 521. 59 

Apr.     1,1904       2,170.00  17.97        390.00 


I 


Distance  from  center 
of  levee  to  river  bank. 


Feet, 
175 
170 
200 
105 


Great- '  Aver- 
est.    i  age. 


Nature  of 
bank. 


Fcft.    1  Feet.  1 
'230  \      200  ,  Making. 
220        200  1      Do. 
290  I      250  I       Do. 
2S2         344  I       Do. 


LOWER   TENSAS    LEVEE   DI8TRKT. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  $101,538.79,  dis- 
tribute<i  as  follows: 

Office  expenses,  main  office $1, 957.  II 

Other  administrative  expenses 3, 189. 25 

Construction  of  levee  (contrait<») 87, 498. 87 

Repairs  to  levees 6,389.70 

Survevs 2,064.95 

Repairs  to  plant 204.50 

Care  of  plant 234.41 

Total 101,538.79 

•  Money  statement, 

Julyl,  1903,  balance  unexpende<l $24,634.62 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13,  1902 110, 000.  (^ 

134,6,34.62 

June  30,  1904,  amount  exponde<l  <luring  fiscal  year 101, 538.  79 

July  1,  1904,  balance  unexpended 33,095.83 

Julyl,  1904,  outstanding  liabilities 123.75 

Julyl,  1904,  balance  available 32,972.08 


July  1,  1904,  amount  covered  by  uncompleted  contracts 15, 072.  76 

ATCIIAKALAVA    LEVEE   DISTRICT. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  $21,146.70,  dis- 
tributed as  follows: 

Office  expenses,  main  office $969.  22 

Other  administrative  expenses 2, 069.  68 

Construction  of  levees  (contmct-s) 17, 107. 38 

Repairs  to  levees 22. 20 

Snrvey 8 225.  72 

Repairs  to  plant 384. 50 

Oareof  plant 311.75 

New  plant : 56.25 


Total 21,146.70 
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Money  statement, 

July  1,  1»03,  balance  unexpended $33,934.60 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 40,'000. 00 

73,934.60 
June  30,  1904,  amount  expended  during  fiwal  year 21, 146. 70 

July  1,  1904,  balance  unexpended  : 52,787.90 

July  1,  1904,  outstanding  liabilities 170.00 

July  1,  1904,  l>alance  available 52,617.90 

July  1 ,  1904,  amount  covered  by  uncompleted  contracts 48, 164. 83 

LAFOURCHE   LEVBB   DISTRICT. 

The  amount  expended  from  June  30,  1903,  to  June  30,  1904,  is  $26,792.13,  distrib- 
uted as  follows: 

Office  expenses,  main  office $569. 42 

Other  administrative  expenses 1, 525. 04 

(.Construction  of  levees  (contracts) 24, 077. 30 

Repairs  to  levees 39. 80 

Surveys 196.93 

Repairs  to  plant 146. 77 

Care  of  plant 108.79 

New  plant 69.00 

Miscellaneous 59. 08 

Total >- 26,792.13 

Money  stateinent, 

July  1,  1903,  balance  unexpended $17,W8.64 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 20, 000. 00 

37, 848. 64 
June  30,  1904,  amount  expended  during  fiscal  year 26, 792. 13 

Julv  1,  1904,  balance  unexpended 11,056.51 

July  1,  1904,  outstanding  liabilities 82.50     I 

July  1,  1904,  balance  available 10,974.01 

July  1,  1904,  amount  covered  by  uncompleted  contracts 5, 804. 87     j 

■i 

BARATARIA    LEVEE   DISTRICT.  \ 

The  amount  expended  from  June  30,  1903,  to  June  30, 1904,  is  $9,305.05,  distributed 
as  follows: 

Office  expenses,  main  office $420. 26 

Other  administrative  expenses 1, 028. 16     j 

Construction  of  levees  ( contracts) 5, 935. 7^     i 

Repairs  to  levees 1, 163. 78 

Surveys 757.06 

Total 9,305.06 

Money  statement, 

July  1,  1903,  balance  unexpended $8,566.03 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor  \ 

improvement,  act  of  June  13,  1902 10,OOaOO 

18,566.03 
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June  30,  1904,  amount  expended  during  fiHcal  year $9, 305. 05 

Julv  1,  1904,  balance  unexpended 9,260.98 

July  1,  1904,  outstanding  liabilities 196.34 

July  1,  1904,  balame  available 9,064.64 

in)XT<'HAIlTRAIN    LEVEE   DISTRrCP. 

The  amount  expende<l  from  June  30,  1903,  to  June  30,  1904,  is  $64,113.93,  distrib- 
ated  as  follows: 

OflSce  expenses,  main  office $380. 64 

Other  administrative  expenses 2, 273. 10 

Construction  of  levees  (contracts) 61, 153. 31 

Repairs  to  levees 15. 20 

Sur\'ev8--.  291.68 

Total 64,113.93 

Money  statement . 

July  1,  1903,  Imlance  unexpended $21,647.05 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13,  1902 81,600.00 

103, 147. 05 

June  30,  1904,  amount  expended  during  fiscal  year 64, 1 13. 93 

July  1,  1904,  balance  unexpended 39,033.12 

July  1,  1904,  outsUnding  liabilities 172.03 


July  1, 1904,  balance  available* 38,861.09 

July  1,  1904,  amount  covere<l  by  uncomplet^vl  contracts 38, 861. 09 

LAKE   B()K(;NE   levee   DISTRICT. 

The  amount  expended  f  n)m  June  30, 1W3,  to  June  30, 1904,  is  $9,935.02,  distributed 
as  follows: 

Office  expenses,  main  office $44\.  14 

Other  administrative  expenses 765. 37 

Construction  of  levees  ( cc^ntracta ) 8, 059. 15 

Repairs  of  levees 270. 36 

Son-ej-s 399.00 


Total 9,9^5.02 

Mifuey  atatt-ment, 

July  1,  1903,  balance  unexpcnderl $1,821.01 

Amount  allotted  from  appropriation  tor  maintenance  of  river  and  harl.>or 

improvement,  act  of  June  13,  1VK)2 10,000.00 

11,821.01 
June  30,  1904,  amount  expendc^d  <luring  fiscal  year 9,935.02 

July  1,  1904,  balance  unexpended 1,885.99 

July  1,  1904,  outstanding  habilitioH 1,006.57 

July  1,  1904,  balance  available 879.42 

Sup.  Eng.  1904 18 
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Summary  of  levees  buUifrom  May  i,  190S^  to  May  i,  1904, 


District 


Lower  Tensas 
Atehafalaya . . 

Lafourche 

Barataria 

Pontchartrain 
Lake  Borgnc  . 

Total . . . 


Rarthwnrk      Embank-      Axlsof 
jsannwoTK.        j^enl.      '      river. 


Cubic  yard*, 
455,570.36 

UnearfeeL 

S3,S44 

92,875.56 

5,845 

147,564.65 

17.896 

42,756.85 

7,188 

486,236.12 

51,606 

45,803.34 

6,430 

IdnearfaL 
80,a 

16.» 

«.» 

52, « 
6,IK 


1,270,806.88 


121,649 


]20,i 


Statement  of  yardage  of  levee  \Pork  constructed  by  the  United  States  and  others  in  thefour^ 

district^  Mississippi  River. 


Levee  district. 

Lower 
Tensas. 

'^'laya'^      Lafourche.  |  Bamtaria. 

Pontchar- 
traJn. 

Lake 
BoTgnt 

AK^regate   number   of  cubic 
varoH  in  levees  on  the  Mis- 
sissippi River,  May  1, 1908.... 

Added  by  the  United  States 
up  to  Ma  V  1,  1904 

17,947,083 
455,570 

586,601 

19,411,930 
92,876 

827,830 

8,1A872      2,879,868 
147,565            42,757 

397,657          184,965 

14,578,759 
486.286 

3, 402,6* 

4.VM& 

Adued  up'to  May  1,  1904,  by 
the  State  and  by  the  district 
levee  boards 

722,253        146.751 

Total *. 

18,969,254 

20. 882. 636 

A  IKTI   n04        51  OM  MO 

15.787.248     3.d95.2tf 

Lost   by  abandonment,  from 
May  1,  1903,  to  May  1, 1904: 
By  the  United  States 

20.?28 
105,500 

51,500 
116, 100 

9,118 
75,641 

40  800          11  ^ 

By  the  State  and  others  ... 

147,200 

245,066 

18.  Si 
8.564.711 

Aforregate  remaining  on 
May  1. 1904 

18,868,026 

20,165,036 

8,523,894 

2,972,836 

15,501,888 

Percentage  of  length  of  existing  levee  system  buili  wholly  or  in  part  by  the  United  States. 


Name  of  district. 


Lower  Tensas . 
Atehafalaya . . 
Lafourche  . . . . 

Barataria 

Pontchartrain 
Lake  Borgne.. 


1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

190ei. 

Prrct. 

Pcrct. 

Ferd. 

Perct. 

Perct. 

Perct. 

Perct. 

PerH. 

Perct. 

52.0 

59 

63 

66 

72 

71.0 

71 

72 

73.0 

43.0 

47 

68 

65 

67 

68.0 

69 

68 

67.9 

28.8 

54 

61 

61 

62 

76.0 

82 

88 

78.0 

19.4 

30 

43 

50 

54 

63.0 

55 

55 

66.0 

43.3 

63 

74 

75 

77 

80.0 

78 

78 

79.0 

18.0 

53 

60 

65 

66 

44.5 

46 

46 

46.0 

1904. 


PndL 
Til 
Al 
77.» 
Sit 
Al 
4l» 


Note.— In  the  Lake  Borgne  district  the  percentage  had  decreased  since  1903.  on  account  of  tM 
limit  of  the  district  having  been  extended  from  the  upper  limits  of  the  United  States  reservaUtfitf 
Fort  St.  Philip  to  Salt  Works,  an  increase  in  the  length  of  the  levee  line  of  29.884  linear  feet. 

Percentage  of  total  length  of  existino  levee  system,  fourth  district,  improving  Missistiiup 

River,  built  wholly  or  in  part  by  the  United  States. 


Year. 


Perceni- 
I      age. 


1893 

13.8 

1894 

26.2 

1895 

36.2 

1896 

52.0 

1897 

63.0 

1898 

65.0 

Year. 

'  Perceot- 

1899 

tful 

1900 

67.2 

1901 

6KT 

1902 

Ml! 

1903 

1         HI 

1904 

"'"""^         tLl 

1 
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The  following  maps  and  a|>i)endixeH  a(*coinj)any  and  form  i>art  of  this  report: 

Plate  1. — Giles  Bend  revetment. 

Plate  II. — (Jiles  Ben<l,  bank  line. 

Plate  III. — New  Orleann  Harbor  (Carrollton  Bend). 

Plate  IV. — Bondurant  (.'hnte  revetment. 

Plate  V. — Kempe  Bend  revetment. 

Plate  VI. — I.,o\ver  Ten»*a5»  and  HonuK'hitto  levee  diet ricte. 

Plate  VII. — .Vtfhafalaya,  JAfourehe,  and  Pontchartrain  levee  districU?. 

Plate  VIII. — Barataria  and  I^ke  Borgne  levee  districttf. 

Appendix  A. — (.'ontractw  in  force. 

Api)endix  B. — (^)mme^cial  ntatisticsi. 

Ap|x»ndix  C. — Kei)ort  of  H.  S.  Douglas,  ashiistant  engineer,  on  revetment  work. 

Aj)pendix  D. — Re|)ort  of  \V.  E.  Knoblooh,  superintendent,  on  levees. 

Very  re8})ectfully,  your  ol[>erlient  servant, 

Cha8.  S.  Bkomwell, 
Captain,  Corps  of  KnginorSf  (J.  S.  Amnj. 
Ool.  O.  II.  Krnst, 

Corptt  of  Eiifjhieer^,  T\  S.  Anmiy 

Prcitident  Mimjtsippi  Rirer  VotnmiitJtion. 


Appendix  3  A. 
Abftraci  of  contracts  hi  force  ^fay  7,  1904,  fourth  diHtricty  improrimj  Mississippi  River, 


Nature  of  contmct. 


Decked  barges 

Do 

Steel  hull  i$teni-wlie<'l 

Hteamtxwt. 
Earthwork  (ievccs)  .. 

Do 

Do 

Do 

Do 

Do 


Contractor. 


1.-. 


Date  of  ai>-    '  Date  of  l»eKiii-''^"*'LH»!,*^'*' 
proval.       ;    ning  work.   \  ,,,^^,,, 


J.  O.Wright ,  Kmergcncy..'  Oct.   ai.IWi 

Wm.  \V.  Johnston i  Feb.  1M904  '  Feb.  28,1901 

Chas.  P.  Willard  J,:('o l  Dec.     1,1903     Dec.  11,1903 


Bobbltttt  Linnan ;  Aug.  24.1903  i  July  28,1903 

1  C.  H.  Whipple Oct.     2,1903  '  Apr.     1,1901 

;  M.  L.  Linnan Feb.     5, 1904  '  Jan.  11, 1904 


R.. T.Clark '  Apr. 


'  Menzies  <fc  (!o ,  Mar. 


11.190:) 
11.1904 


Mar.    9.1903 
Feb.     1, 1904 

;  Jas.  K.  Marlow i  Emergency ..  i  Dec.  21,1902 

Do I  Menzies&Co ' do '  Dec.  13,1902 

Do I do ' do do 


Indefinite. 
July     1,1904 
July  15.1904 


Mar. 

Jan. 

.Sept. 

Mar. 

Dec. 

June 

Jan. 

Feb. 


11.1904 

5,1906 

1.1906 

1,1904 

31,1904 

27,1908 

25.1908 

13. 1908 


Appe.ndix  3  B. 

FOREIGN   COMMERCE,  PORT   OP   NEW  ORLEANS. 

The  statistics  relating  to  tbe  foreign  commerce  of  the  port  of  New  Orleans  were 
kindly  furnished  by  Hon.  Henry  McCall,  collector  of  cufltomn: 


Entram^es. 


Vejisels. 


Cleamnces. 


I    1901-2.    i    1902-3. 


1903-4.        1901-2. 


Steam. 
Sail ... 


1.407 
92 


1,287 
87 


1.173 


71  ' 


1,399 
79 


1902-3.    I    1908-4. 

1,278  I  l,lf»7 

79  '  <H 


Total. 


..o      I 


1,499;         1,374  1.244,        1,478  |        l,a'>7  :  1,231 


Total  tonnage  of  ahove. 

1901-2 ...  3,560,560 

1902-3 4,792,547 

1903-4 4,271,148 

There  have  been  no  new  linen  of  tran^i'portation  established  or  changes  made  in 
existing  lines  during  the  ixjriod  covered  by  this  report. 
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Exports  and  imports. 


EXPORTS. 

Total  value  of  exports  of  foreifm  merchandise  to  for- 
eign countries 

Total  value  of  exports  of  domestic  merchandise  to 
foreign  countries 

Total  value  of  exports  of  domestic  merchandise  to 
Porto  Rico 

Domestic  specie  exi>orted  to  foreign  countries 

Total 

IMPORTS. 

Total  value  of  imports  from  foreign  countries: 

Free 

Dut  table 

Transit  to  Mex  ico 

Transported  to  interior  ports 

Specie 

Total 

Total  duties  collected 


1902. 


1908. 


1904. 


12,661.271.00  '    12.750,906.00  ' 


132,793,311.00     146,668.388.00 


1.919.998.00 
H.  300. 00 


137,382,880.00 


2,478.791.00 
97,550.00 


1695,106.00 

150.174. 25L  00 

8,465.982.00 
100.960.00 


151,985,635.00  i     154,336.289.00 


12, 809, 295. 00       15, 068, 480. 00 


10.1M,K.i9.00 

2.104.950.00 

1,89:^.747.00 

793.743.00 


18,501.899.00 

1.702,064.00 

3,647,281.00 

776,600.00 


19.868,413.00 

14,652,151.00 

1,836.042.00 

4, 6».  639. 00 

l,O27.d9a00 


27,756.5^1.00  !    34.696,234.00  I       41,. 512. 835.00 


5.709,313.36  1      8,954,781.79  8,800.914.2) 


Appendix  3  C. 

REPORT  OF  MR.  H.  S.  DOUGLAS,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  May  /,  2904. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  works  under  my  local 
charge  from  May  1,  1©03,  to  May  1,  1904: 


BONDURANT  REVETMENT. 

At  date  of  last  report  the  bank  had  been  mattressed,  graded,  and  paved  for  a  length 
of  2,107  feet.  The  work  generally  was  in  good  condition,  but  the  upper  bank  pave- 
ment was  wrecke<l  in  places  owinj^  to  seepage  from  Lake  Bruen  converting  the  Dank 
into  a  semifluid,  into  which  portions  of  tne  pavement  sunk.  At  a  salient  point 
Iwtween  the  work  of  1900-1901  and  that  of  1902-3  the  upper  bank  showed  signs  of 
high-water  scour.  The  usual  cave  at  the  lower  terminus  of  the  revetment  had 
occurrtMl. 

Th(»  work  projected  for  the  season  just  closed  was  to  extend  the  revetment  about  200 
feet  farther  downstream  and  to  mattress  the  upper  bank  at  the  salient  point  where 
high-water  scour  ha<l  occurred.    The  work  planned  has  l>een  successfully  executed. 

Itiiierarf/. — Bomhirant  Chute  is  a  high-water  channel,  and  is  not  accessible  to  the 
plant  except  at  a  stage  alMjve  26  feet  on  the  Vicksburg  gauge.  Mattress  constniction 
for  this  work  was  carried  on,  in  connei!tion  with  that  for  Kempe  and  Giles  bends,  at 
AVarn'nton  bar,  10  miles  Iwlow  Vicksburg.  Mattresses  for  Bondurant  were  com* 
meiK'ed  I)ec«Mni)er  9  and  coinplete<i  on  the  15th.  Thev  were  built  on  the  bar  at  a 
point  lii^'h  enough  so  that  they  would  not  float  off  until  the  plant  could  enter  the 
chute.  On  March  10  it  lK»came  evident  that  there  would  soon  be  sufficient  water  to 
float  the  mattre.«ses,  and  the  (juarterboat  Delia,  with  other  necessary  plant,  was  moved 
from  Kenij>e  Bend  to  Bondurant  Chute.  On  March  17  the  mattresses  floated  off 
the  l>ar  and  were  towed  down  the  river  al^mt  40  miles  to  the  vicinity  of  the  work. 
The  sinking  of  the  mattre8st\s  in  piact^  was  delayed  by  scarcity  of  labor,  and  it  was 
not  until  March  25  that  the  work  projecte<l  wa.M  successfully  (.^>mplete<i. 

The  detailed  cost  of  the  work  is  given  Ixi'low,  extrept  mattress  construction,  which 
is  ri^ported  elsewhere. 

Mattress  construction:  55,000  square  feet,  at  $0.03239.  $1,781.45. 

Towing:  Tug  (icnernl  Ahhot,  live  days,  at  $24,  $120. 

Cost  per  S(iuare  foot  for  towing,  $0.0022. 
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Sinking: 

Tngs $276.00 

LumlxT,  wire,  wire  nailn,  et<* 25. 00 

475  tons  concrete  balhiHt,  at  $2.032 965.00 

MisK^ellaneoiis 40. 00 

Provipions 89.20 

PavrollH ;}07.27 

Total 1,702.47 

Cost  per  square  foot  to  sink,  $0.0309. 

Coet  of  mattress  in  i>lace: 

Construction $1,  781. 45 

Towinj? 120.00 

Sinking 1,702.47 

Total 3,603.92 

Cost  per  square  foot,  $0.0655. 

Jngtatlntioii. — This  item  includes  a  proportion  of  the  expense  of  towing  the  f>lant 
from  the  enpneer  depot  at  New  Orleans  as  well  as  certain  fixed  expenses  from  March 
1  to  15,  while  waiting  for  a  sufficiently  high  8tage  of  water  to  enable  the  plant  to 
enter  into  the  Bondurant  Chute.     They  amount  to  $184.41. 

Surveys. — Three  cross  set'tions  of  the  chute  near  the  head  were  located  and  sounded 
to  obtain  a  basis  for  future  comparisons  as  to  fill  or  scour.  The  bank  line  above  and 
below  the  revetment  was  carefully  located.    The  cost  of  survey  work  was  $132. 

COit, — The  total  disbursements  for  this  work  from  May  1,1903,  to  May  1,  1904, 
were  $5,000,  distributed  as  follows: 

Construction  of  mattresses $1,  781. 45 

Towing  of  mattresses 120. 00 

Sinking  of  mattresses 1,  702. 47 

Installation 184.41 

Surveys 132.00 

Bepaira  to  plant 208.09 

Care  of  plant 182.32 

New  plant i:i0.28 

Oontingeneies  and  administration 558. 98 


• 


Total  gross  cost 5,000.00 

Deduct  last  four  items 1, 079. 67 

Total  net  cost 3,920.33 

Summary: 

Linear  feet  of  bank  protet^ted 338 

Linear  feet  of  Imnk  mattressi^  { subatiueous ) 188 

Linear  feet  of  bank  mattresse<l  ( upi>er  bank) 150 

The  total  amount  expended  for  all  i)urix>ses  is  $5,000,  which,  divided  by  338,  pves 
$14.80  as  the  total  cost  jH'r  linear  f(X)t  of  i»rotected  Imnk.  Deducting  "  repairs  to 
plant,"  "care of  plant,"  "new  plant,"  and  "administration  and  contingencies,"  the 
net  cost  per  linear  foot  of  i)rotected  bank  is  found  to  be  $10.10. 

Condwion, — At  the  clost^  of  this  reixirt  the  river  is  at  a  high  stage,  and  none  of  the 
work  can  be  seen.  Its  condition  is  wlieved  to  be  good.  Owing  to  the  mattresses 
having  drie<i  out  on  the  bar  lK^f<)re  lj<'ing  floated,  and  to  drift  lodging  under  them 
while  sinking,  it  required  over  17  j)Ounds  of  ballast  j>er  s<juare  fcx>t  to  sink  them. 
This,  with  the  small  amount  of  work  to  be  done,  the  unavoidable  delay  while  wait- 
ing for  the  river  to  rise,  and  scarcity  of  lal)or,  ma<le  the  cost  of  this  work  relatively 
high.  The  length  of  the  Bondurant  revetment  is  nr>w  2,295  feet.  The  work  has 
been  successful  in  preventing  further  recession  of  the  bank,  and  appears  to  have 
caused  the  cross  section  of  the  chute  to  diminish  ami  increase  the  elevation  of  the 
bar  at  its  head. 
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MANUFACrrRE  OF   CX3NCRETE   BALLAST. 

This  branch  of  the  work  was  carried  on  durins  the  past  season  at  Kempe  rowhead. 
In  the  annual  reports  for  1901-2  and  1902-3  will  be  found  a  description  of  the  plant 
manner  in  which  operated,  kinds  and  proT)ortions  of  materials  used,  and  methods  of 
manufacture.  Dunng  the  period  covered  oy  this  report  no  material  modification  of 
these  detiiilH  has  been  made,  changes  being  confined  to  minor  improvements  in  the 
mechanical  ix>rtion  of  the  plant. 

Itirwrartf. — The  plant  left  the  engineer  depot  at  New  Orleans  August  12,  and 
arrived  at  KemiH^  towhead  on  the  ^h.  The  manufacture  of  concrete  ballasit  wu 
l)egun  on  August  2().  On  September  23,  after  making  2,922  tons  of  ballast,  work  w'as 
su8i)ended,  owing  to  there  being  no  empty  barges  available  upon  which  to  load  the 
balla.st.  Oi>eration8  were  resumed  on  November  27  and  continued  until  January  18, 
1904,  when  the  supply  of  cement  on  hand  was  exhausted  and  work  was  again*  sue- 
pended.  Additional  cement  was  received  on  January  28»  and  the  manufacture  of 
concrete  ballast  continued  until  Februarys,  1904,  when,  after  making  a  total  of  7,310 
ton8,  work  was  susyiended  for  the  season. 

( W. — A  heavy  i)ercentage  of  the  cH>8t  of  manufacturing  concrete  is  the  towing  of 
the  plant  from  the  engineer  dei)ot  at  New  Orleans  to  kempe  towhead,  about  3O0 
miles  ui>Htream.  The  total  amount  expended  for  the  manufacture  of  concrete  hallak 
this  season  is  $14,851. (w,  sulxlivided  as  follows: 

2,550  barrels  cement,  delivered  at  works $5, 173. 07 

Labor,  superintendence,  etc 5, 900. 91 

Services  of  steamers,  tugs,  including  installation .' 1, 630. 10 

Care  of  plant 1,620.59 

Repiiirs  to  plant 527. 00 

Total 14,851.67 

Total  tons  of  concrete  made 7, 310 

Total  cost  per  ton |2. 032 

De<lucting  the  cost  for  towing  the  plant  from  New  Orleans,  care  of  plant  while  it 
wa.s  laid  up  at  Rodney  Island,  and  Kempt*  bend,  and  the  annual  repairs  to  plant,  the 
field  cost  [xir  ton  of  manufactured  concrete  was  $1,737,  analyze<l  as  follows: 


Cement IO.708 

Supervision (K3 

Subsistence - 300 

St(»aniers  and  tugs .' 160 

Coal,  oil,  etc 063 

Operating;  mixer 145 

Feedinjr  comcnt  to  mixer OrSl 

Wheeling  wind  and  gravel 140 

Tanjping  concrete'  in  molds 050 

Moving  and  setting  up  molds 091 

Aveni^e  lield  <'ost  jier  ton 1.737 

Suuiniary: 

Total  tons  ( 2,000  pounds)  concrete  ballast  made 7, 310 

Total  cost,  manufacture  of  concrete  ballast $14, 851. 67 

Total  cost  i>er  ton $2.  OlC 

A  vt»ra*r<'  field  cost  jkt  ton $1,737 

()mrl((i<ion. — The  cost  j)er  ton  of  manufactured  concrete,  as  shown  by  the  figures 
given,  is  in  excess  of  hist  season,  the  actual  field  cost  per  ton  being  $1.  74  as  again^ 
$1.')4  last  ye^ir.  There  are  several  reasons  for  this,  tlie  principal  ones  l>eing:  The 
very  efficient  junior  engineer  heretofore  resident  on  the  works  was  require*!  on  other 
duty  and  (*ould  only  give  a  small  jM)rtion  of  his  time  to  the  manufacture  of  concrete 
ballast;  the  small  amount  of  ballast  made;  the  unavoidable  delays  and  expense  inci* 
dent  to  suspension  an<i  recommencement  of  work.  The  principal  employees  had  to 
Ik?  retaineil  duringthe  periods  that  work  was  suspended;  and  ex|>ensive  l>oats changed 
to  concrete  manufacture  in  place  of  the  JRuh}/  which  had  l)een  employeil  on  the 
work  heretofore.  On  account  of  the  continued  cold  weather,  and  the  desirability  of 
having  the  concrete  set  <iuicklv,  the  proportion  of  cement  in  1,400  tons  was  increued 
from  one  to  sixteen  to  one  to  fourteen  parts  of  run-of-t he-bar  sand  and  gravel. 
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IMPROVINC;    ATCHAFALAYA    AND    RED    RIVERS,  LOUISIANA. 

At  date  of  last  reiK)rt  all  project^:^!  work  on  the  Sill  Dams  in  the  Atchafalaya  River 
had  been  completeil. 

During  tlie  past  season  operations  have  l>een  confined  to  the  rejiair  and  care  of  the 
dre<lging  plant  and  to  the  maintenance  of  the  low-water  channel  through  lower  Old 
Kiver  between  the  Mississippi  and  the  Iie<l  and  Atchafalaya  rivers. 

On  account  of  favorable  conditions,  work  in  pursuance  of  this  latter  object  has 
been  tpiite  limited.  The  reason  for  the  favorable  conditions  was  that  during  low  and 
falling  stages  the  current  through  Old  River  was  almost  uniformly  in  one  direction. 
During  the  month  of  January,  1904,  the  steam  boatmen  navigating  these  waters 
became  apprehensive  that  the  continued  fall  in  the  Mississippi  would  cause  the  chan- 
nel of  Old  River  to  shoal.  The  hydraulic  dix^ige  The  Ram  belonging  to  this  w-ork 
was  »ent  there,  but  dCiring  the  few  days  required  to  get  the  plant  on  the  ground,  the 
river  began  to  rise  and  no  dre<lging  was  found  to  l>e  necessary. 

The  plant,  and  especially  the  dre<lging  machinery,  has  l)een  i)laced  in  first-class 
condition.  Tlie  Ram  has  been  used  as  a  towboat  on  work  incidental  to  bank  })rotec- 
tion  and  on  jobs  connected  with  levee  work. 

A  careful  hydrogra|)hic  survey  has  been  made  throughout  the  entire  length  of  Old 
River  between  the  Mississipjd  and  Atchafalaya.  This  survey  develops  an  increase 
in  section  and  depth  over  a  period  of  years.  At  a  plane  35  feet  above  the  zero  of 
Barbres  gauge  the  minimnm  section  in  1894  was  17,692  s<}uare  feet.  In  1903  the  area 
of  the  minimum  section  is  19,499  s(|uare  feet,  an  increase  of  1,807  stjua re  feet.  In 
18W  the  minimum  depth  below  the  zero  of  Barbres  gauge  was  4  feet.  In  190ii  the 
minimum  depth  is  7 J  feet,  and  increase  of  Si  feet.  Comparisons  of  mean  depth  sec- 
tion and  depth  are  as  follows: 


Mean    |     Mean 
section.  I    depth. 


I     .Sf/.//.    '      Frrt. 
18M ,      20. Wl  I  'M.6 


1908 1      21.809  I  31.2 


Increase '  908  i  4.  G 


During  the  period  of  May  1,  1903,  to  May  1,  1904,  there  has  In^en  expended  on  this 
work  the  sum  of  $2,284.80,  as  follows: 

Dodging  in  Old  River $387.69 

Care  of  plant 197.15 

Bepairsto  plant 1,030.67 

New  plant 339. 55 

Miscellaneous 176. 87 

Administration  and  contingencies 161. 87 


Total 2,.293.80 

So  far  as  is  known  at  the  close  oi  this  report  the  condition  of  the  sill  dams  is  good, 
except  that  the  upstream  ai)ron  mattress  placed  last  season  at  Sill  Dam  No.  3  had 
been  seriously  damaged  at  the  east  shore  end,  apparently  by  a  steamboat  running 
into  it. 

The  general  condition  of  the  channel  through  lower  Old  River  has  improved, 
viewed  from  the  standjxiint  of  its  maintenance  by  dredging.  The  appende<i  table 
shows  the  result?  of  the  recent  survey  as  compared  with  those  of  1894,  1899,  and  1900. 

KEMPE    BEND    KEVETMENT. 

At  date  of  last  report  the  total  length  of  protected  bank  in  Kempe  Bend  was  6,330 
feet,  measured  parallel  to  the  general  shore  line.  The  river  was  at  a  high  stage,  but  so 
far  as  was  known  the  work  was  in  good  con<lition. 

It  was  proposed  to  extend  the  main  revetment  about  300  feet  downstream  and  1,700 
feet  ui)stream,  but  unexpected  conditions  develope<l  that  necessitated  almost  an  entire 
change  of  programme. 

Eariy  in  September,  190;>.  serious  caving  of  the  revetment  placed  in  1899-1900 
occurred,  and  before  the  en<l  of  the  month  a  considtrrable  portion  of  the  original  work 
placed  in  1899  had  disappeared.     The  suba<iueous  portion  of  the  revetment  whiich 
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faileil  was  only  200  feet  wide,  the  reasons  for  this  being  given  in  the  Annual  Report 
for  1900,  page  4912.  It  is  doubtful,  however,  if  any  kind  of  subaqueous  work  at  pn?- 
ent  used  in  the  art  of  bank  revetment  would  have  witlistood  the  strain  develoried  by 
the  extraordinary  and  unusual  conditions  prevailing  in  Kemi)e  Bend  during  the  low 
water  of  1903.  Some  of  these  conditions  may  be  briefly  outlined,  a.s  follow:^:  At 
about  a  40-foot  stage  on  the  Vicksburg  gauge  the  width  of  oj>en  waterway  at  the  revet- 
ment is  7,200  feet.  At  zero  of  the  same  gauge  the  width  is  915  feet,  or  6,285  feet  less. 
AVhen  the  Vicksburg  gauge  read  16  feet,  the  surface  slope  of  the  river  at  the  plate 
where  the  revetment  ia\\&l  was  at  the  rate  of  over  3  feet  to  the  mile,  aa  determined 
by  levels.  Comment  is  perhaps  unnecessary,  and  the  results  may  be  surmi^i^.  A 
comparison  of  the  survey  made  in  1899,  before  the  revetment  was  placed,  with  tluit 
made  recently,  shows  that  in  1899  there  was  an  extreme  depth  of  50  feet  in  the  chan- 
nel at  the  revetment,  whereas  in  1903  the  extreme  depth  was  over  80  feet.  This 
scour  of  30  feet  is  (]uite  ^neral  and  amounts  to  the  creation  of  a  new  8ul)aqueoi» 
bank  almost  ecjual  in  vertical  height  to  the  original  bank  which  was  inattreseed. 

As  the  outcome  of  the  conditions  described,  the  work  of  the  past  season  in  Kempe 
Bend  has  consist^Kl  of  restoring  about  2,670  linear  feet  of  mattress  which  had  been 
partially  or  wholly  destroyed  by  caving  and  the  placing  of  1,400  linear  feet  of  new 
work  opposite  the  upper  wing  of  the  Starling  Lopp  levee  of  1898-99.  No  grading  of 
the  upper  bank  was  done,  but  the  mattress  work  m  the  cave  between  sections  9  and 
15  was  carriinl  up  to  about  a  20-foot  stage.  Minor  repairs  were  made  to  the  upper 
bank  (mvement  over  the  uninjured  portion  of  the  revetment.  The  salient  point  at 
set'tion  6  was  regraded  and  paved.  Timber  along  the  bank  that  was  liable  to  cave 
in  and  obstruct  future  work  was  felled. 

Itinerary. — Operations  were  commenced  September  19,  1903,  when  the  quarter- 
boats  Gamma  and  Delta  were  moved  to  Warrenton  bar,  about  10  miles  below  V^icke- 
burg,  to  build  the  necessary  mattresses.  On  October  15  the  Gamrrui  was  moved  to 
Kenipe  Bend  and  the  first  mattress  sunk  October  23.  Sinking  was  continued  until 
January  23,  1904,  when  work  was  suspended  and  the  Oamma  moved  to  Giles  Bend. 
On  Febniary  6,  the  river  having  risen  to  a  proper  height  for  placing  the  upper  bank 
mattresses,  the  quarterboat  Jk&i  was  moved  to  Kempe  Bend  and  smking  continned 
until  February  27,  when  all  work  was  completed. 

The  usual  analysis  of  the  cost  of  the  work  is  here  given. 

Mattresf  construction. — All  mattresses  for  bank  revetment  at  Bondurant,  Kempe, 
and  Giles  bends,  together  with  90,000  square  feet  for  New  Orleans  Harbor,  were 
built  at  Warrenton  l>ar,  about  10  miles  below  Vicksburg.  There  were  no  changes 
in  the  character  of  the  work  nor  in  the  methods  of  construction.  Nearly  all  of  Um 
work  was  done  by  the  force  on  the  Delta,  the  Gamma  assisting  on  installation.  Opera- 
tions were  comment^ed  September  19,  1903,  and  continued  without  interruption 
until  January  26,  1904,  when  1,352,825  square  feet  (31  acres)  of  mattress  had  Wb 
completed  for  the  different  works,  as  follows: 

Square  fiwc 

Bondurant 55, 000 

KeiiiiK'Bend 1,080,265 

Giles  Bend 127,660 

New  Orleans  Harbor 90,  OOi) 

Total 1,362,825 

The  slow  and  irregular  delivery  of  luml>er  delaye<l  the  work  and  increased  itscoet, 
which  was  an  follows: 

Teams,  hauling |7, 684.  W 

Cutting,  loading,  etc 6, 839. 53 

Privilege  of  laud 264. 80 

Total 14, 788. « 

Tot^d  cords  of  willow  briiHh,  about 15, 000 

Cost  per  cord,  deli ven»d  at  ways |1. 04 

Construction: 

14,235  feet  B.  M. ,  niiMcellaneous  luml)er |188. 47 

435,137  feetB.  M.,  2  bv  4  inch  lumber 5,761.3? 

299,409  feet  B.  M.,  3  by  6  inch  lumber 3,964.18 

20,800  i>ounds  9-iiK'h  steel  wire  nails 606.80 

45,200  pounds  6-inch  steel  wire  nails 990. 30 

5,(KK)  pounds  4-inch  steel  wire  nails 120. 40 

8,900  pounds  No.  10  galvanized  wire 228.95 
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Construct  ion — Conti  n  ucd . 

15,000  conls  willow  briwh $14,788.8.^ 

85,000  treenails 153.40 

Steaniers  and  tiign 863. 00 

Mi84*ellaneonH 76. 51 

ProvisionH 3,667.02 

Payrolls 13,008.82 

Total 43,818.00 

Total  pquart*  ivei  of  niattrcHS  built 1,  352, 825 

Coet  per  pquare  foot  at  ways jK>.  03239 

In  Kempe  Bend  1,080,2^5  tMiuaro  feet  were  Ui*ed,  valiie<l  at  ^:W,98V>.78. 
Towing  muttre^snK — The  distaiieu  from  Warrenton  l>ar  to  Keiuix?  Bend  is  alxMit  60 
milefl,  and  the  cost  for  towing  the  1,080,2(55  square  feet  of  niattrewH^s  was: 

Tug  Gnil  Humphreys,  60  days,  at  $24 $1,440 

TuK  <unL  Ilnmphrei/H,  1 7  daVs,  at  $=26 442 

Steamer  Geiif.  Ncuion,  5  days,  at  $32 i 160 

Total 2,042 

Square  feet  of  mattress  towed 1,080,265 

Cost  per  square  foot  for  towinp $0. 00189 

Sinking. — Beyond  the  fact  that  the  current  in  Kempe  Bend  was  even  more  swift 
than  in  past  years,  and  greater  power  was  requin'd  to  handle  the  plant  and  mattresses, 
there  is  nothing  calling  for  special  remark.  A  small  portion  of  a  mattress  was  torn 
off  by  the  current,  but  this  was  the  only  thing  ap])roaching  to  an  accident. 

Steamers  and  tugs $7, 410. 00 

Lumber,  wire,  wire  nails,  etc 619.95 

6,582  tons  concrete  ballast,  at  $2.032 11,342.62 

1,487  tons  concrete  ballast,  at  $1.08 1,605.96 

1,027  tons  concrete  ballast,  at  $2.21 2,269.67 

Miscel  laneous 140. 02 

Provisions 2,591.98 

Payrolls 9,715.25 

Total 35,695.45 

Square  feet  mattress  sunk 1, 080, 265 

Oort  per  square  foot  to  sink $0. 03304 

The  1,487  tons  of  concrete  was  jmrt  of  that  made  in  former  years  on  Kempe  tow- 
head,  and  the  cost,  $1.08,  is  for  breaking  up,  hauling,  and  loadmg.  The  1,027  tons, 
at  $2.21,  was  concrete  unloaded  last  year  on  the  liank  to  free  the  barges  for  liigh-water 
emenfency  work,  and  the  cost  of  relofuling  this  has  been  added  to  the  <  original  value. 

Coflt  of  mattresses  in  place: 

Construction  of  mattresses $34, 989.  78 

Towing  of  mattresses 2, 042. 00 

Sinking  of  mattresses 35, 695. 45 

Total 72,727.23 

Cost  per  square  foot  in  place $0. 067 

Repairs  to  upper  Itank  pavtnnnit. — Regrading  and  j>aving  the  upj»er  Imnk  at  section 
6,  and  minor  repairs  to  existing  pavement,  cost  $458. 

Filling  timber. — Such  trees  along  the  uni)rot.ecte<i  bank  as  were  liable  to  mve  in  and^ 
form  omtructions  to  future  revetment  work  were  fellt^l  and  logge<i  at  a  cost  of  $78. 

IngtcUlatimi. — Owing  to  the  fact  that  the  plant  when  not  in  use  is  cared  for  at  the 
Engineer  Depot  in  New  Orleans,  it  has  to  })e  towed  upstream  about  300  miles  to  such 

eaces  as  Kempe  when  work  commences.     As  a  result  installation  expenses  are  high, 
dng  for  this  work  $1 ,602.68. 

Surreyt, — \n  addition  to  survey  work  for  the  placing  antl  Un-^ting  of  mattress  work, 
the  usual  detailed  hydrographicsurvev  of  the  Ixiud  was  made,  the  total  expenditures 
f9r  this  account  being  $1,277. 17. 
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CoM. — The  total  (lisburflementa  on  ac»coimt  of  Kempe  Bend  revetment,  from  May 
1,  1903,  to  May  1,  1904,  were  191,242.92,  distributefl  as  follows: 

C!on»truction  of  niattressH^H $34, 989. 78 

Towing  of  mattresses 2, 042. 00 

Sinking  of  mattresses 35, 695. 45 

Repairs  to  upper  bank  jxavement 458. 00 

Timl)er  felling 78.00 

Installation 1,602.68 

Survevs 1, 277. 17 

Misi^ellaneous ti2.05 

Reimirs  to  plant 2, 218. 16 

Can»of  plant 2,605.30 

New  plant 2,584.20 

Contingencies  and  administration 7, 630. 13 

Total 91,242.92 

DcKluct  value  of  material  on  hand 2, 529. 00 

Total  gross  cost •. 88,713.92 

Deduct  **  repairs  to,"  *'care  of,"  and  ** new  plant"  and  "contingencies 

and  administration  " 15, 037. 79 


Total  net  cost 73,676.13 

Summartj. — There  was  no  upper  bank  grading  or  paving  done  in  Kempe  Bend  thie 
se-ason.  In  lieu  of  this  the  mattress  work  on  the  main  revetment  was  carried  up  to 
alx>ut  a  half  stage  of  the  river. 

Linear  feet  of  bank  protected 3,760 

Linear  feet  of  l)ank  mattressed 3, 760 

The  totiil  cost  of  the  season's  work  is  $88,713.92,  giving  a  gross  cost  per  linear  foot 
of  protected  bank  of  $23.60.  The  total  amount  expended,  less  ** repairs  to  plant," 
**care  of  plant,"  and  "new  plant"  and  "contingencies  and  admmistration,"  it 
$73,676.13,  giving  $19.60  as  the  net  cost  pi^r  linear  foot  of  protected  bank. 

Conclusion, — As  has  been  mentioned  in  previous  reports,  'Kempe  Bend  revetment 
is  under  strain  at  moderate  and  low  stages  of  the  river.  At  date  of  this  report  the 
river  is  at  high  stage  and  there  is  but  little  current  along  the  revetment,  yo  posi- 
tive statement  as  to  the  condition  of  the  work  or  its  effectiveness  can  be  made  until 
the  low  water  of  1904.  There  is  now  3  detached  pieces  of  revetment  in  Kempe  Bend, 
respectively,  883,  1,395,  and  5,315  feet  long,  a  total  of  7,593  feet. 

IMI'KOVING   THE   HAKHORS   AT   NATCHEZ  AND  VIDALIA,  MISSISSIPPI    AND  LOUISIANA  (GILES      . 

BEND   revetment). 

At  date  of  lawt  report  the  total  length  of  protected  bank  in  Giles  Bend  was  14,674 
feet,  all  of  which  was  in  good  condition. 

The  funds  available  for  this  work  during  the  past  season  were  quite  limited  and  it 
wsa^  l)ro posed  to  expend  them  for  the  maintenance  of  existing  work,  which  has  been 
done. 

In  Augupt,  after  the  decline  of  the  flood  of  1903,  a  cave  about  300  feet  long  occurred 
near  the  lower  t*nd  of  the  revetment.  As  there  had  been  no  scour  along  the  sul)- 
aqueous  work  and  the  upper  bank  pavement  was  heavily  overlaid  with  deposit,  it  is 
assumed  that  the  cave  was  caused  by  an  underlying  strata  of  quicksand.  Tne  remat- 
tressing  of  this  cave,  repairinjr  spurs  Nos.  1,  12,  and  13,  and  some  places  in  the  upper 
bank  pavement,  and  the  felhng  of  timber  along  the  unprotected  bank  that  might 
cave  in  and  obstruirt  future  revetment  constituted  the  work  of  the  season. 

Itinerary. — The  mattresses  fortius  work,  as  well  as  those  for  Bondurant  and  Kempe, 
were  built  at  Warrenton  bar.  On  January  23,  1904,  the  quarter  bi>at  Gamma,  with 
the  necessary  force  and  plant,  was  moved  from  Kempe  to  Giles  Bend  and  the  sink- 
ing of  mattresses  in  the  cave,  the  repairing  of  Hi)urs  and  upper  bank  pavement,  and 
the  felling  of  timber  commenee<].  All  of  this  work  was  completed  by  Februar)*  9, 
1904,  except  the  sinking  of  a  shore  mattress  in  the  pocket  cave.  As  it  was  desirable 
to  have  this  mattress  reach  well  up  the  bank,  the  sinking  was  delayed  until  March 
26,  when  the  river  had  risen  to  a  sufficiently  high  stage.  The  detailed  cost  of 
mattress  construction  is  given  elsewhere.  That  of  the  other  items  is.  analysed  as 
heretofore. 
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Mattress  construction.:  127,5()0  s<iuare  feet,  at  $0.0:5239,  $4,131.67. 
To\nn<j. — All  of  the  inattreg?*ei?  were  towetl  from  Warrenton  bar  to  Giles  Bend,  a 
distance  oi  alxjut  90  miles. 

Tug  fitnl.  (i'dU^pie,  5  davs,  at  $27 $135.00 

Tug  GenL  Abbot,  8  days,"  at  $24 192.00 

Total 327.00 

Square  feet  of  mattress  towed '. 1 27, 5(M) 

Cwt  per  fKjnare  foot  for  towinje: $0. 00256 

tSinkitifj. — No  incident  worthy  of  mention  mrurre*!. 

Steamers  and  tugs .* $427.00 

Lumber,  wire,  wire  nails,  etc. 55.  50 

860  ton«  concrete  ballast,  at  $2.032 1 ,  737.  20 

Miacellaiieons 42. 00 

Provisions 290.00 

Pavrolb 706.85 

Total 3,258.55 

Square  feet  of  mattress  simk 127, 560 

Cost  per  »|uare  foot  to  sink $0. 0260 

Cost  of  mattress  in  i)lace: 

CVinstruction  of  mattreas $0. 032.39 

Towing  of  mattresses 00256 

Sinking  of  mattresses 03280 

Total  cost  per  s^iuare  foot  in  place 06775 

Repairs  to  pavement.  —On  account  of  a  sudden  rise  in  the  river  the  amount  of  repairs 
made  were  limited,  and  the  cost  was  only  $40.6(). 

Timhtrr  felling. — Along  the  unprotected  bank,  between  the  upper  and  lower  stret<.rhea 
of  revetment,  there  were  a  few  jx)ints  where  the  caving  approached  the  timl^er. 
Such  trees  as  were  likely  to  cave  in  and  obstruct  future  work  were  felled  and  logged, 
at  a  cost  of  $24.66. 

Sun-eyn. — In  addition  to  the  usual  routine  survey  work  for  locating  the  mattresses 
and  platting  tlie  field  charU»,  the  bank  line  was  carefully  located  bv  ordinates  meas- 
ured from  the  base  line,  and  a  complete  hydrographic  survey  made  over  the  entire 
bend,  at  a  cost  of  $1,277.35. 

ItiMf illation. — The  proportion  of  installation  ex|K?nse8  charged  to  this  work  is  $350. 

Oi$t. — The  total  expenditures  on  account  of  this  work,  from  Mav  1,  1903,  to  Mav 
1,  1904,  were  $11,449.07,  divided  as  follows: 

Congtruction  of  mattresses $4, 131. 67 

Towing  of  matre.<8es 327. 00 

Sinking  of  matri^sses 3, 258. 55 

Repain*  to  pavement 40. 66 

Timber  felling 24.66 

Installation 350. 00 

Surveys 1,277.35 

Repairs  to  plant 622. 84 

Care  of  plant 231.75 

New  plant 313. 52 

Admmietration  and  c()nting»»mi»'s 871. 07 

Total  gross  cost 11, 449.  07 

Deduct  \aift  four  items 2^ 039.  IS 

Total  net  cost 9, 409.  79 

Summary. — The  expenditures  have  resnlte<l  in  the  placing  of  127,560  square  feet 
of  mattress  in  the  cave  near  the  lower  end  <»f  the  revetment,  minor  repairs  to  the 
upper-bank  pavement,  felling  of  timber,  and  a  complete  hydrographic  survey  of  the 
bend. 

Condtuion. — As  the  work  of  the  past  season  consisted  essentially  of  repairs  to 
existing  revetment,  a  unit  of  cost  is  not  j>racticable.  The  length  of  revettei  tmnk  in 
Giles  Bend  is  now  14,790  feet,  all  of  which  is  in  fair  condition.  Considerable  cjiving 
has  occurred  alonsr  the  unprotected  j)ortion  of  the  bend,  this  l:)eing  marktMi  above 
FDur  No.  1.  The  survey  dewlops  scour  in  the  channel,  and  present  indications  are 
t:*.at  there  will  be  considerable  loss  ni  revetment  at  the  ends  of  existing  work  before 
*  -lerations  are  resumed. 
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NEW   ORLEANH   HARBOR. 

At  date  of  last  report  the  spar  dikes  and  continuous  revetment  placed  on  the  cav- 
ing l>ank8  in  various  portions  of  the  harbor  were  generally  in  good  condition.  Some 
of  the  spurs  in  the  Gouldsboro  Bend  are  now  nearly  twenty  years  old,  and  it  has  not 
been  necessary'  to  expend  the  smallef't  amount  on  them  for  repairs. 

Operations  plannea  during  the  past  season  were  to  complete  the  project  of  laet 
year,  which  proWded  for  mattressing  the  lower  bank  above  the  Southport  wharf  for 
a  len^h  of  1,800  feet  with  mattresses  250  feet  wide,  with  their  inshore  edges  aloDg 
the  60-foot  contour,  and  extending  the  existing  revetment  for  a  length  of  about  4,15$ 
feet  below  Southport  with  similarly  sized  and  placed  mattresses. 

But  a  small  amount  of  work  in  pursuance  of  this  project  was  done  last  season,  the 
reasons  for  which  were  fully  set  forth  in  last  annual  report.  During  the  present 
seawn  the  1,800  feet  of  revetment  alH)ve  Southport  has  oeen  completed,  and  3,770 
feet  of  the  work  below  has  been  placed. 

Itinernry. — The  mattresses  for  New  Orleans  Harbor  were  constructed  at  three  dif- 
ferent plares:  Fancy  Point,  just  above  Port  Hickey;  the  bar  at  the  lower  end  of 
Tuniia  Island,  and  at  Warrenton  bar,  just  below  Vi'cksbui^. 

On  Julv  2S)  the  quarterboat  Delta  was  placed  in  commission  and  left  the  engineer 
depot  at  S'ew  Orleans  in  tow  of  the  tug  Genial  Humphreys,  She  arrived  at  Fancy 
Point  and  commenced  cutting  willows  and  building  ways  on  August  2,  1903.  Mat- 
tress construction  was  begim  on  August  10.  The  quarterboat  New  Orleans  left  the 
engineer  depot  on  August  13  and  arrived  at  Fancy  Point  on  August  15.  Matties 
construction  was  pushed  with  the  force  on  both  boats  until  August  ^,  when  the 
Delia  was  moved  to  the  bar  just  below  Tunica  Island,  and  on  September  6  the  Sev 
Orleans  was  also  transferred  to  the  same  locality.  Both  boats  were  engaged  on  mat- 
tress construction  until  Septeml:)er  15,  when  all  the  willows  on  the  bar  were  used  up, 
the  quarterboat  put  out  of  commission  and  returned  to  the  engineer  depot.  (Si 
Augiist  29  the  nrst  tow  of  mattresses  was  brought  to  New  Orleans.  Contrarv  to 
expectations,  based  on  previous  exjierience  in  New  Orleans  Harbor,  they  silted  up 
very  fast,  and  hurried  preparations  were  made  to  sink  them  in  proper  position  to 
avoid  loss.  Notwithstanding  every  effort^  one  section  was  lost  at  its  mooringB. 
Fortunately  it  sunk  at  a  locality  where  previous  caving  of  the  bank  made  it  of  some 
use  by  reenforcing  revetment  already  in  place.  On  ^ptember  22  the  first  mattretf 
was  successfully  sunk,  and  from  that  time  until  December  16,  when  the  laet  mattreff 
was  sunk,  operations  progressed  without  incident  worthy  of  mention.  On  Decembo* 
16  all  work  practicable  with  available  funds  was  completed,  the  plant  put  out  of 
commission  and  returned  to  the  engineer  depot. 

The  working  season  in  New  Orleans  Harbor  lasted  from  July  29  to  December  16, 
a  period  of  one  hundred  and  forty -one  days,  during  which  time  1,215,000  square  feet 
of  mattress  (27j%  acres)  were  built  and  towed  to  New  Orleans  and  1,200,000  square 
feet  (27t^  acres)  successfully  sunk  in  place. 

MdtireM  con»irud\on. — The  usual  type  of  framed  mattress  was  used,  constructed  in 
the  manner  described  in  previous  reports.  About  12,660  cords  of  willow  brush  were 
used,  cut  from  290  acres  of  land.  The  weather  and  river  conditions  were  generallT 
favorable,  but  the  >\illows  had  to  be  hauled  a  long  distance  and  the  prolonged  high 
water  had  deeply  overlaid  the  bars  with  deposit  which  did  not  dry  out,  rendering 
the  roads  soft  and  limiting  the  load  that  coula  be  hauled.    Details  are  as  follows: 

Wdlmc  Irtish: 

Teams  hauling $7, 307. 70 

Cutting,  loadincr,  etc 9,107.10 

Privilege  of  land 296.40 

Tctal 16,711.20 

Total  cords  of  willow  bnish,  al>out  12,660.     Cost  x^^r  {H.>ni,  delivered  at  ways,  11.32. 

Construction — 

58,000  feet  B.  M.  miscellaneous  lumber,  at  $12.40 $719.20 

448,976  feet  B.  M.  2  bv  4  inches  lumber,  at  $112.40 5,567.30 

160,427  feet  B.  M.  8  bv  6  inches  lumber 1,989.27 

13,400pounds9-inchBteel  wire  nails,  at  $2.25 301. ?>0 

30,000  })ounds  6-inch  steel  wire  nails,  at$2.]5 645.00 

8,500  ixmnds  4-inch  steel  wire  nails,  at  $2.15 182. 75 

10,9(X)  i)ound8  No.  10  galvanized  wire,  at  $2.45 267. 0& 

42,000  treenails 100.00 
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12,660  conle  of  willow  brush,  at  §1.^2 $16,711.20 

iilt^auiers  and  tugs 2, 652. 00 

MiecellaneouB 41 .  JW 

ProvisionH 4,648.89 

Payrolls 9.618.60 

Total 43,:^44. 10 

Square  feet  of  iriattress  built,  1,215,000.     Cost  |>er  »uuart>  foot  to  buihi,  $0.035(>. 

Tou'hig. — The  inattreseehi  were  to  we;  I  from  Fancy  Point  and  Tunica  Island,  respect- 
ively 148  and  175  miles  from  New  Orleans.  A  small  jx^rtion  of  the  mattress  work, 
containing  90,000  8<]uare  feet,  was  towed  from  Warrenton  Bar,  a  distance  of  350 
miles.     The  largest  tow  brought  down  by  one  boat  covert»<l  an  area  of  S^^  acres. 

Steamer  ienmo«,  27davp,  at  $:i^) $972 

r^ /?aw,  15  days,  at  $38 495 

Steamer  General  NewUmy  29  davs,  at  $32 928 

Ti^  Gmeral  Gillespie,  50  davH,*at  $27 1,350 

Tug  General  Comstocl',  7  days,  at  $22 154 

Total 3,899 

Total  square  feet  of  mattress  towed,  1,215,000.  Cost  per  square  foot  for  UiVfrna^ 
$0.00321. 

Sinking. — No  quarterlwat  was  available  for  the  force  engaged  on  this  work.  The 
cabin  of  grader  No.  5  was  used  as  headquarters  for  the  accommodation  of  the  princi- 
pal employees  and  a  few  lal)orers.  The  labor  generally  was  employed  bv  the  day, 
without  quarters  or  subsistence,  this  being  practicable  w^hen  witnin  the  limits  of' a 
large  city  like  New  Orleans.  No  doubt  some  ecqnomy  resulteil,  as  the  cost  of  sink- 
ing was  low.  It  must,  however,  l)e  considereil  that  balhist  on  hand  and  use<l  in  New 
Oneans  Harbor  costs  about  one-third  less  than  on  other  similar  works  in  the  district, 
and  that  during  low  water  there  is  but  little  current  and  consequently  but  small 
expense  for  steam  power  to  handle  the  plant  and  mattresses. 

Steamers  and  tugs $2,062.00 

Lumber,  wire,  wire  nails,  et<^ 466. 79 

S,400  tons  of  rock  ballast,  at  $1 .  35 11, 352. 15 

Miscellaneous 18. 58 

Provisions 2,169.76 

Payrolls 11,784.72 

Total 27,854.00 

Square  feet  of  mattress  sunk  in  place,  1,200,000.  Cost  per  stjuare  foot  to  sink, 
$0.0231. 

CM  of  mattress  in  place: 

Construction  (^f  mattresses $43, 344. 84 

Towing  of  mattresses 3, 899. 00 

Sinking  of  mattresses 27, 854. 00 

Total 75,097.84 

Cost  per  square  foot  in  place,  $0.0625. 

t^urveys. — The  usual  survey  work  incidental  to  placing  the  mattresses  and  platting 
the  field  chart  was  supplemented  I  by  a  dotaile<l  hvdrographic  survey  covering  all 
places  where  work  had  been  <lo!ie  in  this  liarbor.     'fhe  cost  was  §1,128.06. 

Installation. — The  towing  of  the  quarter  l)oatrt  t«>  Fancy  Point  and  Tunica  Island 
and  other  installation  exjjenses  aniounteil  t<>  $5403.02. 

Cost. — The  total  cost  of  the  work  in  New  Orleans  IIarl:M)r  from  Mav  1,  1903,  to 
May  1,  1904,  is  $87,375..39,  distribute*!  as  follows: 

Construction  of  mattress<^^ $43, 344. 84 

Towing  of  mattre.sses 3, 899. 00 

Sinking  of  mattresses 27, 854. 00 

Snrvevs 1,128.06 

Installation 403.02 

Miaeellaneous 78. 8;^ 

Repairs  to  plant 1, 048. 08 

Care  of  plant 1,707.37 
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New  plant $2,425.40 

Administration  and  contingencies 5, 48H.  79 

Total  KmsH  cx>t»t 87, 375. 39 

Deduct  lant  f()ur  items 10,667.64 

Total  net  cost 76,707.75 

The  total  field  expenses  for  the  year  exceed  the  exi^enditures  recorded  hy  the 
otfice  for  the  same  period  by  $19,947.47.  Thin  is  explained  by  the  value  of  materiil 
on  hand  at  the  l>eKiiininp  of  the  season,  and  by  the  fact  that  the  ballast  used  had 
been  paid  for  principally  durinjr  previous  years. 

Summartj. — The  total* work  of  the  season  was  the  placing  of  1,200,000  square  feet 
(27i^(j  acres)  of  mattn^ss  in  the  South  port  (Carrollton)  Bend,  revetting  the  lower  po^ 
tion  of  4,750  linear  ft»et  of  bank.  The  gross  <»ost  \)er  lineal  foot  was  $18.40,  and  the 
net  cost  ?  10.1 5. 

VonriuKion. — As  all  work  in  New  Orleans  Harbor  is  at  or  below  low-watermark, 
and  the  river  is  now  at  a  high  stagt»,  nothing  certain  is  known  of  its  condition,  which 
is  believe<l  to  Ik*  gixKl.  The  survev  ret*ently  completed  appears  to  indicate  that  the 
work  is  serving  well  the  purpose  for  which  it  was  designeil,  even  that  portion  of  it 
placed  as  far  back  as  1884.  A  brief  history  of  this  work  will  be  found  in  the  annual 
re|)ort  for  1897,  i)age  3797. 

PLANT. 

At  date  of  last  report  the  plant  consisted  of  49  large  pieces.  During  the  vear 
it  has  l)een  reiluced  by  the  condemnation  of  Grader  No.  5,  the  tug  TUda,  stem-wlieel 
steamljoat  Ruby^  an(l  barges  Nos.  5,  8,  and  9.  It  has  been  increased  by  5  new 
standard  gunwale  barges,  of  creosoted  timber,  Nos.  8,  12,  33,  34,  and  35,  leaving  the 
numl^er  of  pieces  1  less  than  last  year. 

The  5  new  barges  are  part  of  a  "contract  for  10,  entered  into  last  year,  on  which 
the  contractor  has  made  very  slow  progress.  It  is  now  hoped  to  have  the  remaining 
5  barges  of  this  contract  delivertnl  withm  the  next  few  months. 

Authority  to  build  a  new  steel  hull  stem-wheel  steamlwat,  to  replace  the  i2u6y, 
was  obtained,  and  a  contract  for  its  construction  entered  into.  Fair  progress  bu 
l)een  made  by  the  contractors,  and  the  delivery  of  the  boat  is  expected  before  the 
forthcoming  low- water  season. 

The  construction  of  4  more  standard  barges,  of  creosoted  timber,  has  l>een  autho^ 
izeil,  and  contract  for  their  construction  made.  One  of  these  barges  is  practicallv 
completeil,  and  the  early  delivery  of  the  remaining  3  is  expected. 

It  has  l)een  nect*ssary*to  move  the  engineer  depot  at  which  the  plant  is  cared  for 
from  oi>p<)site  Au<luboh  Park  to  a  point  about  1  mile  farther  up  the  river,  where  t 
stretch  of  river  front  al)out  1,000  feet  in  length  was  obtained  from  the  city  of  New 
Orleans.  The  moving  of  the  lar^  amount  of  material  and  property,  and'  the  con- 
st ruction  of  new  temi)orary  buildmgs,  sheds,  etc.,  has  been  an  item  of  considerHble 
expense  in  the  cam  and  maintenance  of  the  plant 

Rejmirs. — The  work  of  caring  for,  maintaining,  and  repairing  the  plant  of  the  dis* 
trict,  has  been  carried  on  as  heretofore  at  the  engineer  depot  at  New  Orleans,  Li. 
The  following  is  the  work  done,  in  detail: 

7>/r/  (ienernl  (iilh'upie. — Was  docked  in  (commercial  dock;  51  rivets  were  put  in  platei 
of  hull;  the  hull  outside  was  thoroughly  cleaned  and  given  two  coats  of  coal  tar 
applieil  hot;  the  old  brass  bushing  and  tail  shaft  was  removed  and  necessary  meaft- 
urernents  taken  for  new  stern  bea,ring;  tug  was  then  taken  out  of  dock;  the  stern  dock 
at  engineer  depot  was  used  when  shaft  and  a  new  cast-iron  bearing  were  placed  in  poii- 
turn-,  a  new  sleeve  was  made  and  shnmk  on  tail  shaft;  5  collars  for  thrust  bearinfl 
were  refille<l  with  white  bniss;  a  new  coui)ling  for  tail  shaft  was  made  and  shrank 
on  shaft;  all  lost  motion  was  taken  out  ot  reversing  gear;  main  throttle  \'alve  was 
taken  out,  reground,  and  iitUnX  to  seat;  4  new  cast-iron  packing  rings  were  made  and 
fitte<l  to  liigh-pn^ssurt*  piston  valve;  all  pumj)s  and  condenser  overhauled,  and  all 
leaking  tuln^s  repaired;  inside  of  hull  cleaned  and  given  two  (X)at«  of  red  lead;  a  new 
floor  in  coal  bunkers  and  fireroom  put  down,  and  cast-iron  floor  plates  were  laid  in 
cement  over  wowlen  floor  in  fireroom;  new  roof,  consisting  of  No.  6  canvas,  given 
two  coats  of  paint,  was  put  on  pilot  house  and  cabin;  roof,  pilot  house,  and  cahin 
were  painted;  in  March,  1904,  stem  doc*k  was  put  under  the  tug,  broken  wheel  wa» 
removed,  and  a  new  wheel  fitte<l  to  shaft:  the  nidder  |)ost  was  cut  out  to  make  room 
for  a  balance  rudder,  and  a  new  balance  rudder  was  made;  34  boiler  tubes  were 
repaire<l;  new  bridge  walls  made,  and  other  minor  rejiairs  made  to  machinerv.  Coct, 
$2,123.60. 


MIS^SISSIPPI    RIVER    COMMISSION.  287 

Ttig  (ienend  Ilumphreiji^. — DocktMl  in  coininercial  dock;  hull  cleaned  and  given  one 
coat  of  coal  tar  applied  dot;  tlu'  wheel  and  tail  shaft  were  removed,  and  necessary 
measurements  taken  for  new  stem  l^'aring;  tug  then  taken  ont  of  <lo('k;  the  st<*rn 
dock  at  engineer  depot  was  then  nsed,  when  shaft  and  wheel  were  j)latvd  ha«-k  in 
position;  a  new  sleeve  was  nia<le  and  fitted  to  tail  shaft;  a  new  stern  U-aring  was 
made  and  titte<l  in  j)lace;  two  sets  of  bnissi's  were  made  for  fork  end  of  connecting 
rod;  pins  and  crossliead  tnrninl  to  fit  new  brasses;  slides  were  plancnl  on  go-ahead 
ride;  2  new  brass  gibs  math';  2  ol«l  gibs  refa<'ed  with  copper  j)lates;  2  collars  frr 
thnis^t  lK.*aring  refille<l  with  white  brass;  one  east -iron  box  was  made  an<l  tilled  with 
white  brass;  the  reversing  gear  was  retitte<l  and  all  lost  motion  taken  up;  <'opj>er 
exhaust  pijH's  to  main  engine  rej)aire<l;  6  coupling  bolts  for  coupling  the  sbaft  wen* 
uia<1e;  auxiliary  t)umpoverhaule<l  and  rei>aired;  inside  of  hull  cleamMl  and  given  two 
ctKits  of  re<l  lead;  a  new  floor  was  make  for  bunkers  ami  fireroom;  new  east-iron 
floor  ]»lates  were  laid  on  cement  in  tireroom;  steering  gear  rt'pairetl;  new  roof,  new 
facing,  and  waterway  were  put  on  i>ilot  house;  deck  repaired  and  calked;  in>ide  of 
kitchen  and  outside  of  cabin  painteii;  all  auxiliary  steam  pijies  repairi^l;  in  August, 
1901^,  the  tug  r«»turne<l  todej>ot  with  broken  wheel  and  rudiler,  and  cracke<l  tail  shaft; 
d<H.*k  was  nut  under  tug;  new  end  wju»  put  on  shaft,  ni<lder  and  shoe  repaired,  and  a 
new  wheel  put  on;  slides  of  main  engme  were  replaned,  new  gil.>s  made  and  fitte<l 
with  white  l)rass  and  fitted  to  erosshea<l;  other  currn?nt  repairs  have  l)een  made 
during  tln^  season.     Cost,  5?2,HS^.:]1). 

Tvn  (I'eitrnil  < 'lunstocf:.  —  A  new  wrought-in)n  trunnion  crosshead  uas  forged,  tin- 
i«fhe<f,  and  fitted;  2  pairs  wrought-iron  jaws  tununl  and  fitte«l  to  crosshead;  4  mild 
fteel  bolts  fitted  to  new  jaws;  turne<l  and  litte<l  1  new  j)iston  rod  to  piston  he.id;  forged 
and  titted  new  fork  en<l  to  connecting  rod;  2  pairs  of  gibs  and  bniss4*s  were  fitted  to 
crfit*shea<i;  2  new  cast-iron  sli«les  were  made  and  bolbMl  to  frame  of  engine;  cnmk 
pin  was  trued  up  and  brasses  tittc*!  Ui  pins;  slide  valve  was  faced  and  valve  seat  fitted 
to  same;  new  steel  rudder  stock  was  made  and  fitted  to  tail  shaft;  new  cast-iron  col- 
lar and  I  new  steel  set  screw  made  an< I  litted  to  thrust  Ix'aring;  top  of  chimnev 
repaired;  caiwatan  engint*  repairc^l;  tug  was  docke<l,  all  large  seams  an(l  butts  calke<I, 
and  side  of  hull  to  water  line  given  a<'<at  of  coal  tar  ai)plied  hot;  inside  of  hull 
cleane<^l;  26  new  <le<'k  lH*ams,  and  entire  new  deck,  fender  streaks,  chocks,  pull  bitt, 
and  1  new  set  of  stern  bitts  put  on;  sills  under  cabin  and  i)ilot  house  rei>aired;  new 
waterway  and  nosing  i)Ut  on  roof  of  pilot  house*  and  cabin;  new  roof  wasjHit  on  i>ilot 
hou^e  an<l  c^ibin;  the  oM  coal  bunkers  were  taken  out  and  new  ones  nut  in;  new  set 
of  fire  linei>«  and  new  briclc  work  was  jmt  in  furnace;  pilot  house,  insule  and  outside 
of  cabin,  and  hull  to  water  line  wt^re  painted,     (^ost,  §^2,014.95. 

Tntj  (ieuerni  Ahhot. — Docked;  hull  cleanctl  and  given  two  coats  of  c(.)al  tar  applie<l 
hot;  new  hea<l  was  j)ut  on  stern;  <leck  rej>aire«l  and  <'alke<l;  new  tpiarters  for  crew 
were  made  in  after  cabin;  guard  rail  was  repaire*!;  the  hohl  was  cleanetl  insiile  and 
^ven  two  coats  of  re<l  lead;  new  sleeve  was  ma<le  ami  litte<l  to  tailshaft^  and  new 
cast-iron  bt»aring  was  made;  nulderpost  was  cut  out  and  new  balance  rudder,  with 
tiller  and  ball  l>eiiring  matle;  packing  of  high  pn»ssure  piston  was  repaire<l;  cross- 
hearl  and  gibs  were  rej>aire<l,  and  new  sets  of  brasses  made  and  fitt<»d  i>n  either  end 
of  same;  straps,  gibs,  and  keys  were  relitted;  the  crank  j)in  was  trueil  up  and  new 
bnwees  made  an<l  fitted  to  pin;  all  lost  motion  was  taken  out  of  link;  new  brasses  for 
(EO-ahea(.l  and  go-astern  eccentric  ro<ls  wen»  made  and  fitte<l  to  same;  all  straps,  gil>s, 
and  keys  were  fitte<l  to  stub  ends. 

Thrust  bearings  were  rejiaire<l  and  the  oM  rings  were  reface<l  fore  and  aft;  new 
thruii«t  l)olt8  and  nuts  were  ma<le;  keys  for  samt»  were  true<l;  throttle  valve  and  piston 
valve  were  repaired;  all  lost  motion  was  taken  out  (^f  reach  ro<ls;  new  valve  stem 
with  bracket  made  for  reversing  engine;  croa^head  was  n»i)air(Hl  and  refastene<l  to 
piston;  guide  yoke  was  rebushe<l;  rock-shaft  journals  were  tnuxl  up  and  l>ox  for 
fame  made  with  new  cap;  crank  arm  was  refastene<l  to  shaft;  lost  motion  was  taken 
out  of  connecting  hangers  and  new  turned  washei^s  an<l  cap  bolts  hirnisheil;  slotteii 
part  of  cut-off  arm  was  redrcK^ed;  cut-«)ff  block  was  relitte<l;  cut-off  arm  was  refitte<l 
to  ehaft;  brasses  were  nunle  ami  titted  to  Iw^th  ends  of  rea<'h  nxls;  all  pins  were 
atraightened  where  bende<l,  ami  true<l  up:  the  handling  levers  of  throttle  valve  an<l 
reversing  engine  were  transferretl  from  starboanl  t<^>  port  si<le  of  main  engine;  the 
circulating  pump  was  fitted  with  new  shaft,  and  brasses  made  for  lH>th  ends;  new 
brasses  for  both  ends  of  connecting  r<»ds  wt*re  nuule:  new  nut  and  pin  f<»r  ]>iston  were 
made;  crosshea*!  pins  were  true<l  and  refastened;  valve  nxls  were  rebushe<l  an<l  pins 
trued  up;  heater  pipes  in  heater  wi-re  repaire<l;  all  tubes  in  the  condenser  wert^ 
taken  out  and  new  ones  put  in:  all  steam  pipes  were  repaire<l:  new  steam  ca]istan 
has  been  purchased  l»ut  Inis  not  yet  been  installe<l:  an  auxiliary  air  j)ump  was 
iDStalleil  in  hold  of  tug;  other  minor  rejjairs  were  made  to  the  tug*<luring  the  vear. 
C<»t,$3,371.78. 
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Steamer  Gein'rnl  Jithn  Xt:irton. — Two  rudtli^r  HtrH;ks  and  1  new  rudder  wtre  made: 
1  nidder  repairod ;  1  now  |)air  of  double  bits  were  made:  4<)0  feet  of  deekinj;  juit  on 
<leck;  165  fei^t  of  plaiik  nhear  put  in  on  furuards;  l<>5feet  of  j^fuurd  rim  put  onguanls;  4 
iron  cavilH  put  luick  in  plaee  after  deek  wat)  n*]>aired;  8  new  stationary  and  8  new 
swin^in^  fenders*  were  made;  a  new  8winj;in>;  Hta>;e  was  made;  all  new  tlcvk  ealketi: 
breeching?  on  lioiler,  furnaee  front,  and  atiii  i>iin  under  boiler  rei»aired;  briek  wurk  in 
furnat^e  re}>iiired:  all  the  niaehinerv  and  Hteam  pipes  have  been  repaired :  wheel  ha.* 
lM»en  repaire*!;  a  new  linen  locker  in  cabin  was  made;  the  l)oat  waH  paintt^  insi^le 
and  o!it;  other  minor  reimirs  were  ma«le  during  the  year.     (Jest,  $l,(i57.11. 

Ihi'tlije  Tht'  limn. — A  new  li^^niimvitjc  l)earinp:  wari  made  for  cutter  Hhaft;  4  «-«b«!- 
irun  «1  lives  and  4  steel  pins  wen*  made  for  cutter  frame;  valve  neat  for  priming 
valve  of  i-cntrifujral  j)ump  was  fat^nl;  2  sets  of  (lacking  rings  were  made  and  litted  t'» 
pistuns  of  pumping  engine:  2  sets  of  cast  iron  [tacking  were  made  and  littefl  to  pistnn!< 
of  proiM'lling  engines:  <1ischarge  pipe  of  centrifugal  pump  rei)aire<l;  new  ninner  and 
liner  were  put  in  centrifugal  ]>nm]):  new  shaft  and  new  split  iHnipling  were  litte<l  tu 
centrifugal  jHunp;  new  stub  ends  were  nia<le  fur  small  stiK^ks  and  riveted  to  shell  of 
boiler:  new  tiriMloor  liners,  grate  bars',  and  briilge  walls  wen*  put  in  fumai-e;  HO 
ftvt  of  new  giianl  rim  put  on;  S  new  swinging  fenders  were  made  and  put  in  plaiv:  2 
new  ru<lder  stocks  wen?  made;  all  nwUler  irons  reiMiire<i;  a  new  pn>rM.dling  whrt*i 
was  made,  treattil  with  carlMilineum  applieil  hot  an<l  given  one  iniat  of  reti  lead:  in- 
side of  hull  has  Kvu  cleaned  twice  dnnng  the  year  and  side  of  hul*  and  det^k  cleaned 
and  iMiintiHl;  inside  and  ontsi«Ie  of  cabin  has  Iieen  scniblxnl;  outside  of  cabin  |iainte«I: 
new  duplicate  parts  for  the  <lretlging  ])ump  wvre  purchase<l  during  the  vear  and  an? 
ntiw  «m  the  l>oat.     Cost,  81,y;«.16. 

(h'tnier  \o.  .>. — A  steam  capstan  taken  from  condenmetl  Grader  No.  3  was  installed 
<»n  (iTcuUt  No.  5;  sheathing  on  de<'k  reimired;  the  hou«»  and  the  hull  to  water  lint* 
were  paintiMl;  the  holtl  was  cleaneil.     Cost,  $137.09. 

Mij'tr  inir*ji  timf  ronrretf  idant. — A  new  hopiH*r  to  mixer  was  made  and  roof  repaired; 
4  iron  bitts  n»fasten<Hi;  all  in>n  an<i  wooden  mold  boiinls  cleanetl  and  repaired:  the 
<*rown  sheet  of  the  lK)iler  was  cut  out  and  a  new  one  put  in;  erank  shatt  of  mixer 
engine  was  htnnghtened;  new  pistons  and  new  packing  rings  fitteii  to  each  engine: 
the  links  and  link  motion  was  overhauled;  2  new  iron  pullevs  8  by  18  inches  werv 
fitttMl  to  shaft  of  engine  and  mix(>r;  a  new  shaft  for  drum  of  hoisting  engine  was  niaile 
and  drum  was  nd>ushe<i  and  fitted  with  new  friction  bloctks;  new  pistons  and  pack- 
ing for  ('vlinders  were  made;  i*ylinder  was  refastened  to  bed  plates  with  new  and 
larger  bolts;  32  ilouble  knives  were  madt*  and  fitted  on  mixer  shaftfi;  a  new  end  wa.** 
j>ut  «»n  en«l  of  «lriviiig  shaft  of  convevor;  journal  I>oxes  were  rebabbittetl  and  4  new 
idirrs  ma-le  and  litttnl.     Cost,  $51,129.40. 

f^iiartf'rfHKit  Xen'  Orieam*. — Hull  inside  was  ideaned:  4  graving  pieces  put  in  phmk- 
ini:  of  hull;  all  ojk^u  seams  were  gone  over  bv  the  <'alkers:  2iii)  feet  of  plank  slu^ar. 
2'>l)  f<vt  of  nosing,  and  250  feet  of  lower  plank  slu»ar  were  i>ut  on  guards;  deck  reiwin-d 
ami  ralked;  railing  on  upper  deck  repaire<l;  3  new  stationary  fenders  put  in;  3  new 
cavils  iiia«i«*  and  jiut  in  place;  all  blankets  washe«l;  l)ed  ticks  refitte<l  with  excels»ior; 
inside  of  lal>onTs'  «[uarters  scrubbe<l  an<l  disinf*H!ted.     Cost,  ^3iM>.8o. 

tjiiiirf, rhodf  .{fjihii. — Was  <locke<l;  all  the  oM  gunwales  and  rakes  were  renioveil 
fri»iii  hull;  new  gunwales  and  rakes  wen*  put  in  place f  42  outriggers  renewed;  new 
«leck  put  •)u  each  end  of  boat;  new  guards  put  on;  all  guard  rims,  coveiing  lHjard>. 
ainl  ujipcr  anii  li»wer  ]>lank  shear  put  on;  4  new  Ixittom  }>lank  put  in;  iMitttau,  sidt«:», 
ami  rakes  ('alUe«l;  all  linibrr  in  hull  was  treate»l  with  carlMilineum  applit^l  b<»t:  dinint: 
runin  in  eal'in  was  <*nlaru:ed:  2  staterooms  weiv  enlarged;  the  l>oat  was  {Hiintetl  iutiide 
nnd  out;  old  roof  was  removed  ami  a  nmv  one  put  on.     Cost,  $971.73. 

{jmii't, ihi„tt  Jt'ffn. — 1  Juanls  r«*paire<l;  2  ni'W  cavils nuule and  l.K)lte<l  in  place;  1  in»n 
bitt  b'.lted  to  deck;  deek  on  each  end  <alk<Ml;  4  new  carlines  put  in  upper  deck  and 
upper  «le<k  i-epairnl;  roof  re|»aire«l:  lloor  in  kitchen  repaired;  2  rows  of  ^tanchion:« 
l>ut  in  uriiler  <le«'k  beams  to  ll.ior  beams:  hold  cleaned;  out^^ide  of  caliin  and  inside 
of  rooms  and  hall  painte<I:  ire  l»oxes  repaired:  a  new  wash-down  closet  was  installe<(: 
3  n<'w  window  sashes  |)ut  in;  all  bfd  ticks  washed  and  refilicMl  with  excelsior:  all 
blankets  waslnMl;  2  closets  on  deck  repaire«l.     Cost,  *44S.44. 

V"f/^ '■'""'/ ^'""//i #////.—<  iuards.  lower  <UM'k  and  uj)]ier  deck  at  each  end  wen.* 
re[)aired;  roof  given  a  «oat  oi  rooting  paint,  cooking  .^toves  and  stov».*  pipe  rei«ire<l; 
water-closets  repain'tl;  all  blankets  and  bed  ticks  washed  and  ticks  relille*!  with 
excelsior:  in  A[»ril,  11M)4,  the  topsi«lesof  gunwah's,  10  stmkes  high  on  each  side,  wen* 
torn  out  and  new  gunwales  put  in:  ;>>  old  outrii:gers  taken  <iut  and  new  ones  put  in; 
the  ends  of  22  carlines  repaired;  all  win^lo^^s  put  in  on  one  side;  bunks  in  tluvt* 
shH'j>intr  rooms  put  up  in  place:  6  graving  pieces  put  in  gmiwales  under  outrijKere: 
the  iuill  from  water  liru'  up  was  calkt»«l:  all  new  gunwales  and  outriggers  were 
treated  with  carUdineuui  apjdied  hot.     Cost,  J?1,3W.">.;J2. 
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Barge  Xo.  2. — Docked;  14  floor  bpanis  repaired;  H0()  feet  of  l^ottom  planking  put 
in;  tli'e  bt^ttoni,  raken,  and  sides  calke^l;  6  iron  bitts  were  refastened;  capstan  was 
taken  up,  deck  renewed,  and  capstan  put  back  in  place;  tbe  deck  was  jriven  a  coat  of 
pine  tar,  then  tarred  paper  wius  laid  and  a  coat  of  roofing  pitch  applied;  the  deck 
was  then  sheathed  with  1  by  12  inch  planking.     Cost,  $454.42. 

Barge  No.  S. — Hold  of  V)ai*ge  cleaned.     Cost,  810.25. 

Barge  No.  4- — Hold  of  barge  cleaned.     Cost,  5?11.50. 

Barge  No.  <',. — Camel  dock  was  jmt  under  eacli  end  of  barge;  2  rake  plank,  3  short 
pieces  an<l  2  graving  pi(»i-es  put  in  rakes;  mkes  and  top  sides  from  water  line  up 
calkeil;  deck  repaired;  hold  cleaned.     Cost,  ??().*{. 

Barge  No.  7. — Camel  dock  jmt  under  each  (?n<l;  <>  rake  plank  and  4  short  pieces  of 
rake  plank  put  in  rakes;  rakes  and  top  ril)s  calked;  ()  iron  bitts  refa,**tened  to  deck; 
hold  of  barge  cleane<i.     Cost,  l?5)2. 

Barge  Nt.  10. — Camel  d(H'k  was  put  under  one  end  of  l>arge;  2  pieces  of  rakei)lank 
were  put  in  and  rakes  calke<l;  2  iron  bitts  were  refiu^tene^l ;  hold  cleaned.     Cost,  $20.75. 

Barge  No.  i/.— Camel  <lock  j)ut  und(?r  one  eii<l  of  barge,  2  pieces  of  rake  plank  put 
in  and  rakes  calked;  hold  cleaned.     Cost,  }?20.31. 

Barge  No.  14. — Sheathintr  on  deck  repainnl.     Cost,  $G. 

Barge  No.  /J. — Camel  (Un-k  was  j)ut  under  the  barge  twice  during  the  year;  6  rake 
plank  were  [»ut  in  rakes;  rakes  an<i  two  seams  al^3ve  water  line  were  calke<l;  4  grav- 
ing pieces  were  put  in  rakes;  hold  of  barge  was  cleaiie<l.     Cost,  $150. 

Barge  No,  in. — Sheathing  on  deek  repaired.     Cost,  S10.50. 

Barge  No.  17. — Camel  dock  was  put  un<ier  each  end;  B  short  pieces  of  rake  plank 
were  put  in;  rakes  and  top  sides  oi  gunwales  were  calked;  <luring  January,  liHM. 
large  was  docked  ami  l.">()  feet  of  top  gunwales  were  put  in;  100  feet  of  deck  l>eani 
clamp  were  put  in  un<ler  deck  beams;  ir>0  feet  of  covering  board  were  put  on  deck; 
in»n  oitts  taken  up,  400  feet  of  decking  put  <lown  and  inm  bitts  put  back  in  j>lace; 
Hlieathing  on  <leck  repaired;  2.')()  feet  of  l>ottom  planking  put  on  bottom;  104  'S  \y\  <> 
inch  stanchions  were  put  in  to  support  the  deck;  70  j)ieces  of  4  by  4  inch  were  put  in 
to  BupiKjrt  deck  beam  clamps;  IS  rake  plank  and  4  short  pieces  of  rake  plank  were 

gut  in  rakes;  1  corn(?r  iron  removed,  hea<l  l)lock  reijain'd  and  corner  iron  replat^^d; 
iron  hatch  covers  and  1  hatch  combing  re] )ai red;  l)ottom,  si<les,  an<l  rakes  calked; 
new  deck  calke<l;  inside  of  barge  cleaned  and  outside  painted.     Cost,  $457. W. 

Barge  No.  UK — Docked;  10  rake  plank  put  in  rakes;  11  graving  jMe<'es  put  in  side 
of  gunwales;  outride  of  barge  was  sheathe<l  with  2  by  10  imrh  lumber;  12  gunwale 
rtiffeners  0  bv  10  inches  bv  0  feet  bvO  inches  were  bolted  to  gunwales;  02  floor  beams 
were  repaired  with  pieces  4  by  S  inches  by  i  1  feet  long;  two  rows  of  stanchions  put 
under  deck  beams  to  llt.'or  beams;  head  block  repaiivd  and  sheathe<l;  tleck  repaired 
and  hold  cleaned  and  side*^  painted.     Cost,  s«>i!2.0H. 

Barge  No.  20. — Camel  <lock  was  put  under  each  end;  12  rake  i)lank  and  4  short 
pieces  c»f  rake  plank  put  in  rakes;  head  block  repaired;  ends  of  gunwales  cut  off;  2 

Eiect»s  0  by  14  inches  by  7  feet  0  in<'bcs  put  in  rakes  and  sides  calke<l;  during  Octo- 
er,  1903,  barge  was  diM'ked  and  0  rake  lioor  timbers,  14  rake  plank,  and  12  gunwale 
clanij)S  were  put  in;  the  bargee  was  slieatlic«l  with  2  by  10  inch  planking,  bolted  and 
epikeii  t«)  gunwales;  all  butts  «.i  bottom  planking.  2  knuckle  seams  an<l  sides  and 
raketi  calked;  hold  cleaned  an<l  (jntsi<le  of  barge  painted.     Cost,  S(;i8.58. 

Barge  No.  21. — Camel  docket] :  10  rake  plank  and  4  short  pieces  (A  rake  plank  put 
in  rakes;  nikesan<l  gunwales  calked  to  water  line;  hold  cleaned  andoutsideof  barge 
painted.     Cost,  $103. 

Barge  N<t.  iio. — Hakes  calktMl:  h«'ad  bltxk  repaired  an<l  sheathe*!;  54  deck  l)eams 
repairt-fl;  72  feet  of  deck-l>e:nn  rlamp  put  in,  12  iron  bitts  were  taken  up,  deck 
repaired,  and  bitts  replaced;  hoM  cli'aned;  deck  was  sheathed  with  1  bv  0  inch  lum- 
ber.    Cost,  $242.47. 

Barge  No.  25. — Do.ked;  \{\  nike  plank  put  in  rak(\«5;  7  large  graving  pieces  put  in 
gunwales;  1*>  (5  by  10  inches  by  \\  feet  7  incln's  gunwale  stiffcners  bolte<l  to  gunwales; 
out8i<le  of  barge  sheathed  with  2  by  lo  inch  hunber;  bottom,  sides,  and  rake  calked, 
hold  cleaned  and  outside  of  barge  paintctl.     Cost,  $485.5S. 

Barge  No.  26. — Camel  dock  put  under  each  end;  10  rake  j»lank,  2  rake  floor  tim- 
bers, and  52  filling-in  pieces  put  in  rakes;  rakes  and  sides  j-alked,  held  cleane<l,  and 
onti'ide  of  barge  painted.     Cost,  $l.*>0.r>o. 

Ilnrge  Nn.  27. — Kach  erid  <.f  al!  deck  beams  repaired;  all  iron  bitts  taken  up,  new 
covering  lx)ard  and  deck  put  <lown,  and  bitts  replaced;  2  i)ie<'es  of  to[)  gunwales  put 
in;  all  deck  beam  clamps  repairi'd;  00  stan<'hi(.»ns  i>ut  under  dtrck  beam  clamps  to 
|x-»rt  deck.     Cost,  $1-I."'>.H0. 
'arge  No  2S. — Rakes  and  sides  calked;  hoM  cleaned.     Co>t,  $37.25. 
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Barge  -Vo.  «fl.— Docked;  1  rake  plank  and  4  short  pieces  put  in  nkee;  108  3  bv  4 
iDch  stftDchioiis  were  put  in  under  deck  fliior  Ijearas  to  support  deck;  sheathing' of 
deck  repaired;  hold  of  barve  cleaned  and  outside  painted.    Cwt,  $186.56. 

ISarije  .Vo.  J?.— Rakes  oi  each  end  calked;  sheathing  on  deck  repaired;  hold 
cleaned.    Coal,  ?65.70. 

Iliirije  -Vo,  SS. — One  piece  of  top  gunwale  put  in;  covering  board  repaired;  bold 
cleaned.    CoHt,  ^AQ.-SO. 

Barge  A'o.  55.— Hold  cleaned.     Cost,  $1S. 

IVareliovK  barge. — Deck  repaired  and  calked;  .1  iron  bitts  bolted  to  deck.  Cost. 
$37.25. 

•Section  doi-k. — Deck  repaired;  tmnk!<  of  docks  were  repaired  and  calked;  stop 
waliTu  put  in  each  seam  of  bulkhead;  all  pumps  have  been  fitted  with  newplaneen. 
Cost,  $93.70. 

C'imH  dock:— Trunk  on  one  end  renewed;  other  end  repaired;  trunks  and  deck 
calkiil.     Cost,  S9e. 

.Siinvu  ikiff.— One  large  sun-ey  skiff  was  maife.    Cost,  $84.34.  , 

Ciirrfnt  reymirt. — Includeil  under  this  head  are  the  small  jobs  incident  to  the  main-  ! 
teiianre  of  the  plant  in  general,  and  not  chaiveable  to  aoy  particular  piece.  Thet  i 
amounted  to  J3I2.86. 

Care  of  plant. — The  cost  of  caring  for  the  plant  while  not  in  use,  including  SDch 
items  as  watching,  setting  spara.  putting  out  and  taking  in  mooring  Hoes,  operalinf 
pump  l)oat,  expenses  of  one  tug  boat,  moving  property  from  old  to  new  depot,  erect- 
ing temjyorary  buildings,  general  supervision,  etc.,  atnounta  to  $8,051.04. 

Qmdition  ti/;i/nii/.— Barges  AW.  6,  7,  and  )?J  are  beyond  econoniica]  repair  and  nill 
shortly  become  entirely  unserviceable.  Barges  .Viia.  J,  S,  S,  IS,  and  J7  to  ?7,  indo- 
sive,  are  rapidlv  decayiiuc.  Most  of  them  have  been  sheathed,  and  with  cairral 
repairs  two  or  three  years  more  of  service  may  beobtained  from  eome  of  them.  Tha 
hull  of  the  large  quarterlMmt  .Wic  Orttmi$  is  in  fwid  condition  and  beyond  economicil 
repair.     The  remainder  of  the  plant  is  in  very  good  condition. 

(ijiii'^Kdion.— During  the  year  the  plant  of  the  district  has  constructed  and  placai 
58i  acres  of  matlressand  made  7,310  tons  of  ballattt,  which  bears  teBtimony  to  its  effi-,i 
ciencv.  A  wise  policy  has  been  followed  of  replacing  wom-ont  fmate  and  bai^g^  baih  i 
of  onli nary  timber,  withhullseitherof  ateel  or  of  wood  that  has  undergone  a  preserr-  j 
ing  precees.  A  continuance  of  this  plan  must  ultimately  result  in  a  plant  that  can  bi 
maintained  in  an  efficient  condition  at  a  minimum  coat. 

Very  resi)ectfully,  your  obedient  servant,  H.  S.  EtouoLAS, 

Astittant  EngiitvT. 

Capt.  Chah.  S.  Bromwbll, 

Curpt  of  Engirueris, 
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Table  showing  comjxirative  neciions  of  hwer  Old  Hirer  at  a  stage  of  miti^r  So  feet  altove  the 

zero  of  Barhrcs  gauge — Continued. 


Section. -■ 


lKi»4. 


Area. 


iw.n). 


19(Ki. 


19a-J. 


Width. 


1804. 


HS99. 


1900. 


19U3. 


41. 
42. 
48. 
44. 
441 
46. 
46. 
47. 
48. 
49. 
80. 

sot 

51. 

ce. 
». 

M. 


57 
56. 

a». 

60 

61. 

62. 


61. 


17. 


».. 

71.. 
72.. 
72t. 
TS.. 
74.. 
75.. 
76.. 
77.. 
771. 
78.. 
70.. 
60.. 

n.. 

82.. 
8S.. 
H.. 
85.. 
86.. 
87.. 


90. 

n. 

S2. 


86k 
94. 


96 
97 


100 
101 
]0!{ 
101 
101 
10» 
106 

txn. 

108 


Tx  ! 


19. 772 
19.««'2 
IS.  707  1 
l«,39r)  , 
1«,707  . 
1«.9<;7  . 
19,010  [ 

iy,4:v.i  I 
i9.r>K7  ! 

20.1;Vi  ; 

•20, 'jJ?  1 

•20,322  I 

•21.2:^7  I 

21,  W7  I 

•20,204  ' 

•20,910  I 

•20.:«5  I 

19.r)05  ; 

1J<.(>97  \ 

•20,117  1 

21,4r,2  , 
21,8.')7 

2i.:j8r» 
•22,  o:i5 
21,197  : 
20.r»67  ! 
•21.ti.V>  ! 
•20,090 
•2^2,  l.')2  ' 
•21.022  ; 
'21,5^7  I 
■21.377  ! 

•21,  •235 ; 

'2^2, 007  i 

•20.977  I 

•23.795 

20, '277  1 

•22, 4^27  1 

•22, 3«;7 

•21.210 

•20,115 

20.477 

'20.072 

'21.197 

21,  NV) 

19, 33^') 

21),  5-20 

'20.417 

21.112 

•20.9i>.'i 

•20.710 

•21,015 

19.6^') 

19,W2 

•20. 072 

'211,117 

20, 342 

17,«9-2 

21,^290 


•20.  l'.»o 

20, 412 

20.<)10 

•20. 762 

21,1*20 

•20,tJl7 

•20, 747 

•20, 102 

•20, 727 

•20, 700 

'20. 457 

20. 447 

•20,  Jm.'> 

21,  tt2 

•20. 907 

•20. 592 

19.912 

•20,412 

•21).  440 

'20. 177 

•22.  .'»(K> 

12. 445 

21,;V,7 

21.  ir.2 

12.472 

•20,  :«2 

21,t;i5 

•20, 9S0 

19,l»22 

•20.  4;{2 

I9,8<i2 
'>i  •>.),', 

19,  142 
'20,  •2.57 
19,2-27 
19,707 
21.057 
•21, '250 
19.0*27 
•20, 46.') 
'20,  :I0:') 
21. 127 
21.7tr2 
•22. 345 
'22. 477 
21,930 
•25,017 
21,  MO 
•22, 107 
19.017 
•2:J.0J(> 
19,50;') 
•22, 707 
•21,6S0 
•23. 506 
•20,992 
•24, 1 10 
•25.017 
19, 7^20 


uo 

Ul, 


•23,992 
23, 747 
21,175 
•2-2,900 
•2'2, 477 
22,6:y) 
•2^2, 605 
•21.450 
•21,  lt)6 
21,107 
21,835 
21.002 
21, 2-20 
20,760 
•21,875 
21,7*^2 
20,397 
19,859 


•22, 157 

•21,K4X 

'23,140 
•).i  •>«>•» 

•25. 1«i0 

•2:^.  1 15 

•23,  "290 
•25.  IN) 
21,  ««>.') 
•2*2,  S 10 
21,*207 
21,S02 
21,700 
•21, -270 
21.727 
•21.092 
•20,  h7'2 
•20, 477 


^  I 
I 


20,645 
•20,5-28 
19,8(VS 

21,761 
•22, 0S9 
•2:i  371 
1-2,111 
19,H42 
•20, 147 
19,810 
19.300 
•20,  Ml 
•20,  ^2X7 
•20.  •254 
•20, 524 
•20,216 
•20, 4^23 
•20.  JV28 
•20. 401 
19,491 
21.171 
19.9.'):i 
■20. 973 
21 .  ;iM 
19,S14 
•20.  •2X7 
•20.  mi 
19.51H 
■20. 532 
18,092 

19.  \m 

19. 753 

•20,o:i5 

19,KS2 
19. 0*27 
20,:M4 
•20, 390 
'20. 559 
'20, 74«; 
•20. 379 
•20. -201 
•20,841 
21 .  <^\ 

•2i.s:« 

•20,  S»HJ 
•20.  575 
•20.  ^23^ 
21.0'.»f< 

*20.  t>07 
•2(.»,  0<)2 
•20, 058 
*J0. 40<) 
19,890 
21 ,  099 
19.*2:J5 
•20. 103 
•20.  54-hH 
■2:^.  939 
■20.  '252 


I 


I- 


21.40S 
'22.0*25  ! 
21,772  I 
-21.905  ; 
•20.S21  I 
•22. 192  I 
•22. 105 
•2t».l»94  j 
*20.:;^3  I 
•20.'27H  I 
19.070  ■ 
20.0-20 
•20, 0*27 
•20.  IM 
■20.019 
•20.  453 
19.  .'^)1 
19.1H5 


»"-  ' 


•21.a57 

•2^2.-235  : 

21,6«w)  I 

•20,917  j 


'U,  107 
21,^299 
•21,192 
•20.858 
22.088 
21,647 


21 ,  782 
•23. 485 
•22. 097 
•2-2,095 


'21.5:^9  I 
•20.073  1 


•20,546  i 

•23,6'25  I 

•23. 6^28  , 

20,085  I 

•2'3. 08<)  I 

21.974  ; 

•20.368  • 


21. '241  , 
•20,86«*.  ! 
19,499  j 
•20,030  I 
•20,934  I 


'20, 784 
•21,091 
•20,973 
•20.475 

'■26."23-2' 
20,0^27 
•20, 5:^3 
'20,  f^'ii 
20,668 


,1 


•20, 0-25 
21. --W 
•20,399 
•21,3;^ 
'20. 8^25 
•20. 10<) 
•20.0S9 
•20,666  I 
21J.317 
•20.917  I 
•20,8t>l  i 
•21.036  1 
•21,-2^22  ; 


21,210  ' 
•23.01.3    . 
21.973    . 
•22,0'27    . 
•22.  fviu 
21,757 
•20,  .''71   . 
■20.010  , 
19.7S9  I 
20.:^i5  , 
•20,^245  ■ 
•2^2. 945  I 
•22.8X7  ■ 
•22. 373 
•22. 3-22 
22. 1%  i 
■2-2,701  . 
■2-2,  S17  ' 
•2l».i»22  ! 
•22.'2fKS  ■ 
'21,  •25:^  ' 
21,614  I 


•ri>A  ' 


680 
6S0 
655 
655 
675 
685 
6^5 
670 
706 
?20 
730  I 
770  ; 
860  I 
8a5  1 
755  ' 
765  I 
()95  , 
695  1 

707 : 

s:<0  1 
870 
835' 
950 
KV)  ' 
930  ' 
910 
930 
9(K) 
H90  ; 
KJO  . 
KVi  ; 
960  ! 
.V25 

m) 

855 
840 
7'25 
8<J6 
8iK) 
WO 
775 
755 
710 
830 
705 
730 
WM) 
\¥»,) 
*W5 
SOO 
725 
770 
S30 
730 
()95 
7a5 
695 
735 
7*25 


055 
0*26 
645 

«;'>o 

0^25 

000 

6(K) 

(i6.5 

(•^5 

095 

690 

730 

696 

?26 

713 

710  , 

650 

665 

710 

715 

785 

810 

805 

830 

7hO 

740 

700 

755 : 

MO 

JM»5  ' 

780  ' 
725  . 
715 

680 ; 

660 

690 

700 

690  ' 

060  < 

710 

615 

615  1 

6^20 

655 

bCA)  \ 

555  ' 

690 

,585  . 

.565 

535  : 

550 
.'>85 
ri30 
635  ■ 
700  1 
(•»60  I 
045  ; 
095  1 
640  > 


9i»5  , 

l.OtU)  I 
885 

975  I 

.'^75  i 

876 ; 

845  ' 

770 

s-20 

776 

795  . 

KVd  I 

825 

KtO 

K50 

825 

810 


1.110  i 
1.050  I 
1.015  I 

9:«  ! 

876 
8(V)  ' 
880  . 
840  ' 
7-25  ' 
730  I 
790 
815 

775 ; 

730 
705 

7'2o : 

745 
710  . 


\-   I 


077 
700 
650 
643 
6-26 
629 
671 
682 
704 
692 
702 
742 
721 
732 
695 
710 
665 
656 
742 
8*20 
797 
8^27 

830 ; 

817 
824  I 
7.50  . 
78i')  , 

r>oo 

788  ' 
090  , 
791 
908 
<6/  , 
075  1 
7'29  ' 
077 
710 
097  ' 

r,76  ; 

7»J0 

640  . 

0.»<4 

0-22 

r^'iO 

681 

661 

.588  : 

.V? 

590 

639 

602 

601 

690 

696 

699 

640 

626 

692 

642 


ir   I 


790  I 
1,066  ! 
1.066  , 
975  • 
881  i 
867 
H75 
KVi 
?25 
740 
7.53  ■ 
T'.tt 
772 
746  I 
?27 
746 
742  I 
735  I 
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630 
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730 


?25 
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705 
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810 
835 
MO 
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825 
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720 
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770 
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766 
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7-20 
700 


676 
770 
625 
&40 
595 


610 
600 
606 
620 
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686 
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635 


646 
780 
685 
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770 
790 
706 
6*20 
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690 
tr70 
830 
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750 
800 
760 
736 
730 
?25 

Tao 

716 
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Appendix  3  1). 
report  of  mr.  w.  e.  knoblocii,  huperintendbnt  of  leveb8. 

New  Orleans,  La.,  May  /,  1904. 

Sir:  I  have  th(*  honor  to  submit  the  folio  wing  rejwrt  on  the  levee  work  that  has 
been  done  in  the  Lower  Tensas,  Atchafalaya,  Lafourche,  Barataria,  Pontchartrain, 
ami  I^ike  Borjrne  levee  districts  from  May  1,  1903,  to  May  1,  1904: 

CmHtruction. — The  river  remained  at  a  sutlicient  elevation  to  seriously  interfere 
with  construction  work  until  the  latter  part  of  August,  from  which  time,  however, 
very  favorable  weather  conditions  permitted  of  the  prosecution  and  conipletion  of  an 
unusually  lar^e  amount  of  work. 

}hirk  or  (xiMe  ditches. — Where  the  existing  embankment  was  known  or  expected  to 
Ih»  It'aky,  and  where  it  was  thought  objectionable  matter  might  be  hidden  under  the 
foundations  for  new  levees,  muck  or  base  ditches  were  cut  within  the  base  or  at  the 
toe  (►f  river  8loi)e  of  levee.     There  were  but  few  ca»<es  of  this  character. 

Suptrri^iion. — Practically  no  change  has  iK'en  made  in  the  method  of  supervision 
a^  has  l>een  previously  refwrted,  and  the  same  general  method  was  continued. 

JiiH/m'tivii. — During*  the  year  the  entire  levee  line  of  the  fourth  district  has  been 
insi>ect^Ml  by  me,  accompanieil  in  each  dis»trict  by  the  general  inspector  for  that 
district. 

I*rott'rtioii  against  high  unier. — Up  to  the  date  of  this  report  the  water  has  not 
reached  a  sufficient  elevation  to  necessitate  any  protection  work. 

LOWER  TENSAS   I.EVEE   DISTRICT. 

The  length  of  the  levee  line  in  this  district  has  been  increased  bv  the  State  authori- 
ties building  4«,:«0  linear  feet  of  new  levee  from  Union  Point  (743  R.)  to  VVithla- 
co<K'he  (751  R.) .  This  stretch  of  levee  is  not  connecte<l  with  the  main  line  of  levee, 
and  a  gap  of  6.72  miles,  from  Bougere  (738  R.)  to  Union  Point  (743  R. ),  remains 
unlevce<l. 

The  levee  system  of  this  district  is  in  good  condition  as  regards  grade  and  section, 
but  within  the  next  few  years  a  lai^  amount  of  work  will  be  requiretl  to  maintain 
the  present  standard  of  condition,  for  the  reason  that  long  stretches  of  levee  wUl  fail 
on  account  of  caving  banks.  Most  of  these  new  levees  will  be  difficult  and  expensive 
works,  and  in  onler  to  avoid  the  heavy  exi>enditure  of  levee  funds  that  would  be 
rendervMl  nei*essary  bv  construction  during  any  one  year  of  all  new  levees  required, 
no  more  temporary  lines  should  be  built,  as  the  life  of  these  temporary  levees  will 
in  all  probability  be  endangered  by  unstable  banks  at  about  the  same  time  that  long 
htretchc's  of  new  levi^e  will  Iw  necessary. 

The  building  of  a  new  levee  by  the  State  authorities  at  each  of  the  following  places, 
Sycamore  (tWf)  R. )  and  Greens  (721  R.),  and  by  the  United  States  at  Vauoluse 
((iS;')  R. ),  has  cause<l  the  al>andonment  of  6,741  linear  feet  of  levee  embra<nng  126,228 
cul>ic  vards. 

Of  the  143.47  miles  of  effective  levee  now  in  this  district,  there  are  on  May  1, 1904, 
508,451  linear  feet,  or  1)6.29  miles,  built  wholly  or  in  |)art  by  the  United  States. 

ATCIIAFALAYA    LEVEK    DISTRICT. 

Of  tlni  incomplete  leve<»s  under  contract  at  date  of  lasft  annual  report  only  sections 
1  and  4  of  lv»*(i  River  landing  levee  (766  R.)  and  section  1  of  Smithland  levee 
(767  R. )  have  been  c(nnplete<l. 

The  constrnction  of  a  new  levee  l>v  the  State  authorities  at  each  of  the  following 
places,  Irvine  (HOO  R. ),  Taylor  (S02  k. ),  cniapman  (804  R. ),  and  Palo  Alto  (864  R.), 
and  by  the  United  States  at  Torwowl  (775  R.)  and  I^ke^ide  (777  R.  ),has  cause«l  the 
abandonment  of  9,5)16  linear  feet  of  levee  embracing  167,600  cubic  yards. 

Of  the  127.75  miles  of  effective  levee  in  this  district  there  are,  on  May  1,  19(H, 
450,967  linear  feet,  or  85.4  miles,  built  wholly  or  in  part  by  the  United  States. 

I  LAFOUKCHE    LEVEE    DISTRICT. 

I  Of  the  incomplete  levees  under  contract  at  date  of  last  annual  report,  only  sections 

1,  2,  and  3  of  the  St.  James  levee  (904  R. )  hav<'  been  completed. 

The  building  of  a  new  levtv  bv  the  State  authorities  at  each  of  the  following 
plac^es,  Arcadia  (89(i  R.),  Welcome  (808  R.),  Ilymelia  (928  R.),  and  Flagtown 
(937  R. ),  has  caused  the  abandonment  of  5,2^)0  linear  ftH.*t  of  levee,  embracing  147,300 
cubic  yards. 
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Of  the  81.92  miles  of  effective*  levee  in  thi^^  district  on  ^lay  1,  1904,  tliero  are 
S35,(U9  linear  feet,  or  ()3.57  miles,  built  wholly  or  in  part  by  the  United  States. 

BAHATAKIA    LKVEE    DISTRICT. 

All  work  has  \yeen  completed  in  this  district  and  there  now  remain  no  contracts 
in  force. 

The  (instruction  of  a  new  levee  bv  the  State  authorities  at  each  of  the  following 
places,  Myrtle  Grove  (1011.5  K.),  Magnolia  (1011.5  R.^  Vacaro  (1027.5  R.),  Oteri 
Smith  (,1028  R.),  and  Booth  (lO.'W.o  R.),andof  a  new  leveeat  Smith  (1037  R.),  built 
by  the  United  States,  has  caused  the  abamlonment  of- 84, 754  cubic  yards. 

Of  the  71. GG  miles  of  effective  levee  in  this  district  on  May*!,  1904,  there  are 
208,402  linear  feet,  or  39.46  miles,  built  wholly  or  in  part  by  the  United  States. 

PONTCIIARTRAIN    LEVEE    DISTRICT.  t 

Of  the  incomplete  levet\s  under  contract  at  date  of  Isa^t  report  all  have  been  com- 
pleted except  sections  1,  2,  and  :i  of  Belmont  levee  (904  L. ),  sections  1,  2,  and  4  of 
Hester  levee  (909  L. ),  and  sections  1,  2,  and  3  of  Angelina  levee  (917  L. ). 

The  construction  of  a  new  levee  by  the  State  authorities  at  each  of  the  following 
places,  Arlington  (837  L.),  Edgewater  (f>4(>  L. ),  Weikling  Farm  and  Perkins  (950  and 
951  L.),  and  by  the  United  States  at  Como  (1H)1  L.),  Thibodeaux  (iK)3L.),  and  St. 
Joseph  Church  (912  L. ),  has  caused  the  abandonment  of  13,432  linear  feet  of  levee, 
embracing  285,865  cul)ic  yards. 

Of  the  125.6fi  miles  of  effective  levee  in  this  district  there  are  on  May  1,  1904, 
530,640  linear  feet,  or  100.50  miles,  built  wholly  or  in  part  by  the  United  States. 

LAKE    BORCiNE    LEVEE    DISTRICT. 

There  is  now  no  contract  in  force  for  levei>  construction,  all  such  work  having  been 
completed. 

The  building  of  anew  levee  at  Ix)uderbough  (1024  L. )  and  those  built  by  the 
Sttte  authorities  at  Lfniisiana  Store  (1010  L.),  Fox  (1017  L.),  Pinaud  (1017  L.),  and 
Moran  (1038  L.),  has  caused  the  abandonment  of  12,102  linear  feet  of  levee,  embrac- 
ing 30,410  cubic  yards. 

Of  the  77.01  miles  of  effective  levee  in  this  district  on  May  1,  1904,  there  are 
179,525  linear  feet,  or  34  miles,  built  wholly  or  in  part  by  the  United  States. 

Aband<med  levees. — The  following  is  a  table  of  the  previous  historv  of  each  levee 
which  has  been  abandoned  by  the  construction  of  new  levees  from  Mav  1,  1903,  to 
May  1,  1904: 


Name. 


Vanoluse 


Below 
Cairo. 


Miles. 
686  U. 


1  When 


Di.strict.        j  I^'ngth.'By  whom  built,  i  ^,^||t 


Ix)wer  Tensas 


Sycamore 695  R. 


Aln 


Green 

Tonrood  . 
LkkeKlde  . 
IiTlne  . . . . 

Ikylor 

Ch^nnan. 

Palo  Alto. 


721  R. 
775  R. 
777  R. 
800  R. 
802  R. 
804  R. 

8<)4R. 


do 

AU'liafalavrt. 

do....'.., 

do 

do 

do 


.do 


Ariington j  837 

Oomo I  901  L. 

Tbtbodeaux ,  903  L. 

St,  Joseph  Church  I  912  L. 


I'oiiU-hartrain 


.do , 

.do , 


WdkliDg  Fann . .      9riO  L. 
PterklDs 951  L. 


.do. 
-do. 


:\ 


Ffd. 
«6i) 
:«5 

5,276 

S61 

i,;iou  i 

1    ''ST 
■If-*''    , 

2,242  , 

1,319  ! 

595  ' 

2.2W7 ; 

143  ' 
3.726   ' 

1.118  ; 

1,2>W  . 
1.0.'>8  ' 
1..5S4 


Tnltod  States. 

Riparian  own- 
ers. 

Parish     a  n  d 
State. 

I'nited  States. 

State  

do 


'      By  whom 
I      enlarged. 


do 

do 

do 

do 

Unit«*d  Stiller. 
do 


1.561 
110 
211 

2.  -MM 


do 

do 

do 

Riparian  own- 
ers. 


1H92 
1866 

1880 

1882 
1867 
1867 
1867 
1867 
18«>7 
1880 
1893 
1895 
1891 
1894 
1894 
1894 


When 
en- 
larged. 


United  States. 
do 


.do 


...do 

,  State 

' do 

'  United  States. 

! do 

do 

:lsute 


k-nited  States. 


\<t)       United  States.' 


I 

\ 
I 

1  |....do 


I 


State '     1882 

1892 
1882 


f  1892   I 
\  1882  :/•••• 


.IState 

/United  States. 


do 


1903 
1898 

18M 

1898 

1899 

1899 

1896' 

1896 

1896 

1897 


1899 


1897 

1892 
1896 

1896 


a  Unknown. 
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Nhdio. 


Below 
Cairo. 


District.         Length.  iBy  whom  built. 


EdgcwHter 946  L. 

I 

LouiMiiiin  Store  .    1,010  L. 
Fox I  1.0'-J4  L. 

PinHinl '  1,017  L. 

Loudfrl>ouKh  ...,  1.U24  L. 
MorHii 1.03S  L. 

Arcadhi .,     «%  R. 

Welcome h9M  R. 

IfXmelin i  92«  R. 

Flii«towii '  937  R. 

Myrtle  (;rt)ve....'  l.OOl.oR 

Magnolia i  1.011.5  R 

rignohi 1,027  R. 

Vaeanj ,  1,027.5R 

■Oteri  Smith I.OIJH  R. 


I 


Smith 

B4H>th 


1,(W  R. 
l,«i»<.5R 


Pontchartrain , 

l^Ake  Borgnc  . 
do 


'state 


4.tO 
G.03.'> 
3,430 
1,245 

304 
2,829 
1, 1*25 
1,759 

1,410 
1,070 

2,:;5:> 

1,024 
1,4-20 

2,258 
1,W9 

450 
98 

s-22 


United  States. 

Riparian  own- 
ers. 
do 

do 

State 

United  Stateja, 
1  State 

United  States). 

Stale 

k....do 

United  States. 

State  

Not  known... 
' . . . .  .ao  ........ 

I do 

do 

' do 

I  State 

do 

Not  known... 


When 
built. 


{ 


"By  whom 
enlarged. 


When 
en- 


United  States.'       1897 


>tate  . 
...do 


1879 

1893 
1881 
(«) 

(«) 

(") 
(«) 
1881 
1893 


.do 


junited  State*. 


1892 
1H91 
1867 
1893 
1881 


.do 
do 


1901 
1899 


StHle 

Uniti.*d  States. 

Stat*.' 

do 

do 

do 


18S6 
1900 

19U0 


li^S 
1885 

\m 

ISS 

IM 


United  States,  i      1>W 
do 1W6 

I 


«« Unkm»wn. 


The  abandonment  of  the  levee  at  Vaucluse  (685  R.)  by  the  construction  of  a  new 
lev(»e  was  nut  due  to  a  cavinj^  bank,  but  to  a  salient  point  which  washed  badly  dnr- 
injf  the  liigh  water  of  1908.  The  levee  aban<loned  by  the  construction  of  a  new  levee 
at  Sycamore  (*)9o  R. ),  was  built  bv  the  State  authorities  and  by  the  parish  aathori- 
tieH  in  IHSO  and  enlarge<l  by  the  ltnitA.Hi  States  in  1894.  The  cost  of  the  enlai^ment 
wsH  much  less  than  ten-twentieths  of  the  cost  of  the  new  levee. 

The  levee  al>an<U)ned  by  the  construction  of  a  new  levee  at  Green  (721  R),  was 
built  by  the  rnite<l  States  in  1882  and  enlarjred  by  the  same  in  1898.  The  cost  of  the 
eidarj^ement  was  less  than  six-twentieths  of  the  cost  of  the  new  levee. 

The  levtH^  aban<loned  by  the  construction  of  new  levees  at  Torwood  (775  R.)  and 
lakeside  (777  K. )  was  leaky  and  gave  trouble  during  the  high  water  of  1903.  These 
wen*  the  reas<>ns  for  l>uildiiig  of  new  levees,  and  not  on  account  of  caving  banks. 

Of  tiie  2,242  linear  feet  of  levee  abandoned  hv  the  construction  of  a  new  levee  at 
Irvine  ( S(X)  R. ),  1.842  feet  were  built  by  the  State  authorities  in  1867  and  400  feet  by 
the  State  authorities  in  1891.  The  4*00  feet  built  in  1891  could  be  of  service  unul 
1001,  l)ut  were  thrown  out  to  avoid  a  lonj:  wing  and  to  have  a  point  of  juncture  with 
old  l(?ve(*  tiiat  would  have  a  life  of  twenty  years.  The  entire  2,242  fec»t  were  enlarged 
l)y  the  Inited  States  in  189(5.  The  cost  of  the  enlargement  was  less  than  eight- 
twentieths  of  the  cost  of  the  new  levee. 

The  levees  abandoned  bv  the  construction  of  new  levees  at  Taylor  (802  R.)  and 
Chapman  {S04  R. )  were  built  by  the  State  authorities  more  than  twenty  yean?  ago 
and  enlarged  by  the  United  States  in  1S96.  The  cost  of  enlargement  per  year  uf 
service  was  less  than  one-twentieth  of  the  cost  of  the  new  levet*. 

Of  the  .'>,20:»  feet  of  new  levee  abamloned  bv  the  building  of  a  new  levee  at  Palo 
Alto  (H»U  U. ),  2,SS7  feet  were  built  by  the  State  in  1880,  and  316  feet  by  the  United 
States  in  1H93  as  a  win;;  of  a  levee,  and  were  not  exptn^ed  to  have  a  life  of  twenty 
vears.  These  ,'i.2U:>  linear  feet  of  levee  were  enlarged  by  the  United  States  in  1897. 
^he  cost  of  enlargement  wiw  less  than  peven-twentieths  of  the  cost  of  the  new  levee. 

Of  the  l,r)4w  linear  feet  oi  levee  aban<loned  bv  the  building  of  a  new  levee  at 
Arca<lia  (S9<;  K.  i,  1,245  feet  were  built  bv  the  State  authorities  in  1881,  and  3(M  feet 
by  the  I'nit.Mi  States  in  1893.  The  3(»4  feet  built  by  the  United  States  were  built  afl 
a  wing  of  a  levee  and  were  not  expectt»<l  to  have  a  life  of  twenty  years.  The  l^^^ 
feet  were  enlarp'«i  by  the  Ignited  Sttites  in  1.S96.  The  cost  of  the  enlargement  was 
le.*^s  than  t^ijrht-twentieths  of  the  co.st  of  the  new  levee. 

Of  the  3,9.")  4  linear  fwt  of  levee  abandoned  bv  the  construction  of  a  new  levee  at 
Welcome  (S9S  K. )  2,829  feet  were  built  by  the*  State  authorities  in  1880  and  1 ,135 
feet  by  the  Unite*!  States  in  1892.  The  loiuition  of  that  j)ortion  of  the  levee  built  by 
the  United  States  proved  to  be  an  unwise  one,  as  the  life  of  that  portion  was  only 
twelve  vears.    The  enlargement  of  these  lengths  by  the  United  States  in  1896  wis 
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jnstiiiable,  the  cost  thert'of  lx*ing  less  than  eight-twentieths  of  the  cost  of  the  new 
levee. 

Tlie  levee  abandonetl  by  the  constniction  of  a  new  levee  at  Ilymelia  (928  R.)  was 
built  by  the  State  authorities  in  1891  and  enlargetl  by  the  Unite<l  States  in  1896. 
The  new  levee  was  not  built  on  account  of  a  caving  bank,  but  to  replace  that  portion 
of  the  levee  washed  away  by  the  crevasne  of  19(13. 

Of  the  1,946  linear  feet  of  levee  abandoned  by  the. construction  of  a  new  levee  at 
Flajrtown  (987  R. )  54(>  feet  were  built  by  the  State  authorities  in  1807  and  enlargeil 
by  the  United  Statt*?  in  18JH).  One  thousand  four  hundreii  and  ten  feet  were  built  l)y 
the  I 'nited  iStates  in  1893  and  enlarged  bv  the  State  authorities  in  1898.  The  cost  of 
enlargement  per  year  of  service  of  the  enlarged  levee  was  less  than  one-twentieth  of 
the  cost  of  the  new  levee.  The  location  of  the  1,125  feet  built  by  the  United  States 
was  an  error  in  judgement,  as  the  life  of  this  portion  of  the  levee  was  only  twelve 
years. 

The  levee  abandoned  by  the  constructioi^of  a  new  levee  at  Myrtle  Grove  ( 1001 .5  R. ) 
was  built  by  the  State  authorities  in  1881  and  enlarges!  by  the' United  States  in  1895. 
The  cost  of  enlargement  m.»r  year  of  service  of  the  enlarged  levee  was  less  than  one- 
twentieth  of  the  cost  of  the  new  levee. 

The  date  of  construction  of  the  new  levee  abandone<i  at  Magnolia  (1011.5  R. )  is 
unknown.  The  abandone<l  levee  was  enlarge<l  by  the  State  authorities  in  1892.  The 
cost  of  enlargement  \)Qr  year  of  service  of  the  eniarge<l  levee  was  less  than  one- 
twentieth  of  the  cost  of  the  new  levee. 

Nothing  is  known  of  the  original  (construction  of  the  levees  abandoned  by  the  con- 
struction of  new  levees  at  Pignola  (1,027  R. ),  Vacaro  (1,027.5  R.),  and  Oteri  Smith 
(1,028  R. ).     These  levees  were  enlarged  by  the  State  authorities  in  1883. 

Of  the  2,0i>9  feet  of  levet*  abandone<l  by  the  C4>n8truction  of  a  new  levee  at  Smith 
(1,037  K. ),  nothing  is  known  of  the  history  of  the  construction  of  1,649  linear  feet. 
Four  hundred  and  fiftv  feet  were  built  bv  the  State  authorities  in  1901  and  ha<l  a 
life  of  only  three  years. 

Of  the  920  linear  feet  of  le^'et*  abandoneil  bv  the  construction  of  a  new  levee  at 
Booth  (1,038.5  R.),  98  feet  were  built  by  the  State  authorities  in  1889  as  a  wing  of 
a  levee  and  were  not  expe<ted  to  have  a  life  of  twentv  years.  These  89  ft»et  were 
enlargeil  by  the  Unite<i  States  in  1899  and  the  other  8^2  feet  were  en largtnl  by  the 
United  States  in  189(>,  but  nothing  is  known  of  the  original  construction  of  this  length 
of  levee.  The  cost  of  enlargement  of  both  lengths  per  year  of  serWce  of  the  enlarged 
levee  was  Icks  than  one-twentieth  of  the  cost  of  the  new  levee. 

Ot  the  4,987  linear  fei^t  of  levei*  abandoned  bv  the  construction  of  a  new  levee  at 
Arlington  (837  L. ),  143  feet  were  built  bv  the  United  States  in  1895,  3,726  feet  bv  the 
Unite<l  States  in  1891,  and  1,118  feet  by 'the  Uniteil  States  in  1894.  These  locations 
were  errors  in  judgment,  as  the  lives  of  these  lev(»es  were  less  than  twenty  years. 
Of  these  lengths,  1,118  linear  feet  were  enlarge<l  bv  the  Unite<l  States  in  1889.  The 
cost  of  the  enlargement  was  h»ss  than  one-twentieth  of  the  cost  of  the  new  levee. 

The  new  levees  at  C'omo  (901  L. )  and  ThilKnieaux  (903  L. ),  were  not  built  owing 
to  recession  of  the  bank  but  on  account  of  the  lack  of  material  on  its  river  side  with 
which  to  enlarge  the  old  levees.  The  old  levees  were  built  by  the  United  States  in 
1894. 

The  levee  alwimlontMl  by  the  construction  of  a  new  levee  at  St.  Joseph  Church 
(912  L. ),  was  built  by  riparian  owners  more  than  twenty  years  ago  and  enlarged  by 
the  Unitt»<l  States  in  1895.  The  «*<>st  of  the  <'nlargement  of  this  aban<lone<l  levee  jht 
year  of  service  of  the  enlarginl  levee  wa.<  less  than  one-twentieth  of  the  cost  of  the 
new  levee. 

The  625  linear  feet  of  level'  abandone<l  by  the  building  of  a  new  levee  at  fxlgewater 
(946  L. ),  were  built  by  the  State  authorities  in  1879.  Of  this  length  225  (vet  were 
enlarge<l  by  the  United  States  in  1895.  The  cost  of  enlargement  was  less  than  nine- 
twentieths  of  the  cost  of  the  new  levee. 

The  1,671  linear  feet  of  levee  abandoneil  bv  the  construction  of  a  new  levee  at 
VV<Mkling  Farm  (950  L.),  were  built  by  the  State  authorities  in  1882.  Of  the  1,671 
lint'ar  feet  l,r>(>l  jftft  were  enlargt^l  bv  the  State  authorities  in  1892  and  110  feet  by 
the  United  States  in  18*.K).  The  cost  nl'  enlargement  \h.'t  year  of  service  of  the  enlargeil 
It'vee  Nvas  less  than  one-twentieth  of  the  cost  of  the  new  levee. 

Of  the  2,*)()S  linear  feet  of  levee  almndomnl  by  the  construction  of  a  new  levin*  at 
Perkins  (951  L.  K  241  ft»et  were  built  bv  the  State  authorities  in  1892  as  a  wing  of  a 
levee,  an<l  were  not  exj>ectetl  to  have  a  life  of  twenty  years.  Two  thousand  three  hun- 
<lnMl  {in<l  sixtv-seven  leet  were  built  bv  the  State  authorities  in  1882.  The  2,fJ08  fwt 
of  abund<>ned  levee  were  enlarge<l  by  the  Unite<l  States  in  1896.  The  cost  of  enlarge- 
ment was  less  than  eight-twentieths  of  the  cost  of  the  new  levee. 
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Of  the  1,200  linear  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  aft 
Louisiana  Store  (1,010  L. ),  550  feet  were  built  by  the  United  States  in  1893,  and  660 
feet  by  the  State  authorities  in  1881.  The  hxation  of  the  portion  built  by  the  United 
States  was  an  error  in  judgment,  as  the  life  of  that  part  of  the  levee  was  only  eleven 
years.  Both  lengths  were  enlanpHl  by  the  State  in  1895.  The  cost  of  the  enlai^ge- 
ment  wa8  less  than  nine-twentieths  of  the  coHt  of  the  new  levee. 

The  date  of  the  construction  of  the  levees  abandoned  by  the  construction  of  new 
levees  at  Fox  (1,017  L.)  and  Pinaud  (1,017  L.),  is  not  known.  These  levees  were 
enlarged  by  the  State  authorities  in  1900.  The  new  levees  were  not  built  owing  to 
the  recession  of  the  bank,  but  on  account  of  crevasses. 

Nothing  is  known  of  the  historv  of  the  cont<truction  of  the  levee  almndoned  by  the 
building  of  a  new  levee  at  Loucferbough  (1,024  L.).  The  new  levee  was  built  on 
account  of  a  crevasse  in  the  old  levee. 

Nothing  is  known  of  the  history  of  the  construction  of  the  levee  abandoned  by  the 
buihling  of  a  new  levee  at  Moran  ( 1,038  J^.).    The  levee  was  built  at  less  expense 
than  would  have  been  the  cost  for  enlai^ng  the  old  levee. 
Very  re8i)ectfully,  your  ol)edient  servant, 

W.  E.  Knobloch, 
SaperhUendeid  of  IjeveeM, 

Capt.  CiiAs.  8.  Bromwell, 

Corps  of  Engineers. 


■» 


3 


I 


p 


♦  ..'"''-^ 


%,. 


■s#^ 


1 


SialuY. 


rt.,,*  ft^JlM 


^\ 


VO  J        CI 


^^'\^-t 


'-i-/^  .     '' 


.i 


■  ^■^-.' 


T^;^ 


I 


INDEX. 


[The  references  in  romau  are  to  part  and  those  in  arahic  to  page.    The  letter  "S"  indicates  the 

supplement.] 

« 

A. 

Aberdeen,  Wash.,  bridge  of  city  of i,  715 

Academy  Creek,  Ga.  (see  Brunswick  Harbor) i,  274;  ii,  1659 

Acoaksett  River,  Mass. ,  bridge  at  Westport  Point i,  718 

Acts  of  Fifty-eighth  Congress,   second  session,   affecting  Corps  of  Engi- 
neers  IV, 4223, 4314 

Acushnet  River,  Mass.,  improvement  of  New  Bedford  Harbor i,  74, 911 

Adams  Creek,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Agate  Bay,  Minn.,  improvement  of  harbor i,  504;  in,  2745 

Annapee  ( AlgomaJ  Harbor,  Wis. ,  improvement  of i,  523;  in,  2822 

Alabama  River,  Ala.: 

Bridge  near  Montgomery i,  716 

Examination  of 1,316,318,322 

Improvement  of i,  316;  ii,  1782 

Alameda,  Cal.: 

Bridge  across  San  Leandro  Bav i,  713 

Improvement  of  Oakland  Harbor i,  640;  in,  3409 

Alamitos  Bay,  Cal. ,  bridges  across i,  718 

Alaska: 

Examination  and  survey  of  Wrangell  Narrows i,  704;  iv,  3656 

Survey  for  wagon  road  and  military  trail i,  744;  iv,  4217 

Ibany,  N.  Y. ,  removal  of  wreck  in  Hudson  River i,  126, 1054 

Albany,  Oreg. : 

Examination  of  Willamette  River  opposite i,  686;  in,  3564 

Improvement  of  Willamette  River  above  Portland i,  672;  in,  3526 

Revised  project,  with  estimate  of  cost,  for  improvement  of  Willamette 

River  above  Portland i,673;  in,  3529 

Albany  flats,  Soda  Lake,  La.,   examination  for  dam   below  (see  Cypress 

Bayou) i,  398;  n, 2075 

Albemarle  and  Chesapeake  Canal,  N.  C: 

Examination  and  survey  for  waterway  via i,  227;  n,  1387 

Improvement  of  waterway  via i,  224;  n,  1376 

Albemarle  Sound,  N.  C. : 

Examination  and  survey  for  waterway  from  Norfolk,  Va.,  to  Beaufort 

Inlet,  N.  C,  via i,227;  ii,  1387 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound .  i,  224;  ii,  1376 
Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River,  i,  223;  ii,  1374 
Alexandria  Harl)or,  Va.,  examination  of  Hunting  Creek  and  across  Potomac 

River  to  Maryland 1,217,1342 

Algoma  (Ahnapee)  Harbor,  AVis.,  improvement  of i,  523;  ni,  2822 

Alice  (barge) ,  removal  of  wreck  of i,  156, 1201 

Allegheny  River,  Pa.: 

Bridge  at  Franklin 1,720 

Construction  of  locks  and  dams i,  467;  iii,  2522 

Improvement  by  open-channel  work i,  469;  in,  2528 

Improvement  of  Pittsburg  Harbor i,  461 ;  in,  2510 

Operating  and  care  of  Herr  Island  dam i,  468;  in,  2526 

Alligator  River,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Allouez  Bay,  Wis.  («eeDuluth  Harbor) i,  505;  in,  2747 

Alloway  Creek,  N.  J.,  improvement  of i,  161, 1233 

Alpena  Harbor,  Mich.,  improvement  of i,572;  in,  3073 

Altamaha  River,  Ga.,  improvement  of i,  270;  n,  1654 

Alviso  Harbor,  Cal. : 

Bridges  across  Warm  Springs  and  Coyote  creeks i,  714 

Improvement  of i,637;  in,  3406 
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Ambrose  channel,  New  York  Harbor,  N.  Y.,  improvement  of,  including 

dredge  construction i,  127, 1113, 12i)8 

American  Patriot  (schooner),  removal  of  wreck  of i,  217,  llWl 

Amite  Kiver,  La.,  improvement  of i,  356;  ii,  1907 

Amy  Dora  (steamer),  removal  of  wreck  of i,  193, 1274 

Anacostia  River,  I).  C. : 

Construction  of  railroad  bridge  across i,714 

Harbor  lines i,  709,  lasi 

Improvement  of i,  197, 1310 

Survev  of  United  States  land  within  flats  of j,\^ 

Anaheinf  Inlet,  Cal.,  bridge  across ^ i,  718 

Anclote  River,  Fla.,  improvement  of 1,295,297;  ii, 1707,1709 

Andrews,  (irace  (schooner),  removal  of  wreck  of i,321;  ii,  179*2 

Andura  (Nandua)  Creek,  Va.,  improvement  of 1,204,1319 

Anna  (bark),  removal  of  wreck  of if  244;  ii,  15()5 

Annapolis,  Md.,  removal  of  wreck  in  Severn  River i,  193, 1273 

Ann,  Cai^e,  Mass.: 

Construction  of  harbor  of  refuge i,  43, 8,*^^ 

Improvement  of  Rockport  Harbor i,  45, 836 

Apalachicola  Bay  and  River,  Fla.: 

Improvement  of  bay i,  303;  ii,  1704 

Improvement  of  river,  including  the  Cut-off i,305;  ii,  17<i6 

Removal  of  wreck  at  Apalachicola i,  321 ;  ii,  \792 

Appomattox  River,  Va.,  improvement  of i,  222;  ii,  1371 

Appoquinimink  River,  Del.,  improvement  of i,  168,  ILMO 

Appropriations: 

Fortifications 1,6,11,12 

Rivers  and  harlK)rs i,  17 

Aqueduct  Bridge,  Washington,  I).  C,  repair  of i,  7^;  iv,  3877 

Aqueduct,  Washington,  I).  C.     See  Washington. 
A<juia  Creek,  Va.: 

Construction  of  bridge I,  716 

Improvement  of I,  205, 1320 

Arabella  (schooner),  removal  of  wreck  of 1, 125, 1052 

Aransas  Pass,  Tex.,  improvement  of i,  379;  ii,  2007 

Aransas  Pass  I  larbor  Com i)any  (see  Aransas  Pass) i,  379;  ii,  2007 

Arcadia  Harbor,  Mich.,  survey  of i,  570;  in,  3037 

Areata,  Cal.  (see  Huml>oldt  Harl>or) i,  649;  iii,  3422 

Arch  rock,  San  Francisco  Harbor,  Cal.,  removal  of i,  640;  ui,  3408 

Arkansas  River: 

( Jauging  (see  Mississippi  River  Commission) I,  707;  S.,  7, 63 

Im})rovement  of i,  398;  ii,  201^ 

Armament.     See  Fortifications. 

Annv  War  (\)llege,  Washington,  D.  C. : 

Erection  of  buildings  for 1,740;  iv,3S66,41S3 

►Statue  of  Frederick  the  Great  in  grounds  of i»  742;  iv,  41^9 

Arthur  Kill,  N.  Y.  and  N.  J.: 

improvement  of 1, 136, 1135 

Removal  of  wrecks  at  Sewaren  and  Carteret,  N.  J i,  148, 1 157, 1 158 

Stone  monuments  to  mark  harbor  lines i,  129 

Arthur  Lake,  La.  (.s/v;  ]\h'rmentau  River) i,357;  ii,  1909 

Artillery  Torpe<lo  Board i,  10 

Ash(»})oo  River,  S.  (^.,  waterway  via i, 259;  ii,  1563 

Ashland,  Ky.: 

Bridge  across  Ohio  River  to  Ironton,  Ohio I,  711 

Harbor  lines  in  Oliio  River  to  Hanging  Rock,  Ohio 1,709;  ni,  2487 

Imjirovement  of  Ohio  River it  451;  iii,  2406 

Ashland  and  Ironton  Bridge  Company,  bridge  of 1,711 

Ashland  Harbor,  Wis.,  im])rovement'of i,509;  iii,276Ii 

Ash  lev  River,  8.  C,  removal  of  wreck i»261;  ii,  1565 

Ashtabula  County,  Ohio,  bridge  of w        :,  723 

Ashtabula  Harl>or  and  River,  Ohio: 

County  bridge  obst  ructinp  navigation I,  723 

Improvement  of  harbor,  mcluding  dredge  construction 1,604,1209;  iii,  3193 

Aseawaman  Bay,  Del.,  waterway  via i,  175, 1247 

Assistants: 

Civilian,  to  engineer  officers 1. 17 

On  duty  in  Office  of  the  Chief  of  Engineers i,745 
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Astoria,  Ore?.: 

Harbor  lines  in  Columbia  River i,  709;  in,  3577 

Improvement  of  Columbia  River  below  Tongue  Point, i,  678;  iii,  3543 

Atchafalaya  Basin  levee  board  of    Ix)uisiana, .  lock  and  dam  in  Bayou 
Lafourche i,  709 

Atchafalaya  River,  I^. : 

Gau^ng  (see  Mississippi  River  Commission) i,  707;  S.,  7, 63 

Rectification  of  mouth  by  Mississippi  River  Commission i,  707;  S.,  3, 18,  251 

Atchison,  Topeka  and  Santa  Fe  Railway  Company: 

Bridge  of,  across  Chicago  River i,  720 

Bridge  of,  across  Illinois  River i,  722 

Aibmtic  Countv,  N.  J . ,  bridge  of i,  720 

Atlantic   (South)    States,   removal   of   water  hyacinths   from    Florida  wa- 
ters   1,299;  ii,in2 

Attorney-General,  reports  by: 

On  modificiition  of  bridges  impeding  navigation  of  Ohio  River i,  19;  iii,  243li 

On  title  to  lands  embraced  within  flats  of  Anacostia  River,  D.  C i,  19 

On  title  for  use  of  water  at  Willamette  Falls,  Willamette  River,  Greg. .       i,  674 

Aogosta,  Ga. : 

Bridges  (4)  obstructing  Savannah  River  at i,  720 

Improvement  of  Savannah  River  above i,  267;  ii,  1650 

Improvement  of  Savannah  River  l)elow i,  265;  ii,  1648 

Aux  Bees  S<!ies  Lake,  Mich,  {kcp  Frankfort  Harbor) i,  566;  in,  3028 

Avondale,  N.  J.,  bridge  across  Passaic  River i,  717 

Avoyelles  Parish,  La. ,  bridge  of i,  713 

B. 

Back  Bay  of  Biloxi,  Miss,  (.w  Biloxi  Harbor) i,337;  ii,1833 

Back  Cove,  Portland,  Me.  (w«  Portland) i,  32,  791 

Back  Creek,  Md. ,  removal  of  sunken  ])iles,  rafts,  etc i,  193, 1274 

Back  River,  Mass.     See  Weymouth  River. 

Bad  River,  Mich.,  improvement  of i,  574;  in,  3074 

Bagaduce  River,  Me. ,  improvement  of i,  24,  782 

Baldwin  Harlx)r  and  River,  N.  Y. ,  bridge  obstructing  navigation i,  723 

Ballard,  Wash,  (see  Puget  Sound-Lake  Washington  waterway) i,  695;  iv,  3611 

Baltimore  Harbor,  Md. : 

Defenses  of i,  5, 10 

Examination  of  channel  from  Brewerton  channel  to  Sparrow  Point  .  i,  193, 1278 
Examination  of  channel  from  main  channel  to  mouth  of  Bear  Creek,  i,  194, 1284 

Improvement  at  Spring  CJarden i,  181, 1256 

Improvement  of  channel  to i»  1 78, 1252 

Improvement  of  channel  to  Curtis  Bay i,  180, 1255 

Bangor  Harbor,  Me.  ( ^rt'  l*enol>8<.ot  River ) i,  25,  783 

Bar  Harbor,  Me. : 

-    Construction  of  break  water i,  21 ,  780 

Defenses  of  Frenchman  Bay i,  5 

Bar  Lake,  Mich.,  survey  of  Arcadia  Harbor i,  570;  in,  3037 

Barques,  Pointe  aux,  Mich.,  examination  at,  for  harbor  of  refuge  ...  i, 581;  in, 3088 
Barracks,  Washington,  D.  C.     See  AVashington  Barracks. 

Barren  River,  Ky.,  operating  and  care  of  lock  and  dam i,  498;  in,  2679 

Bartholomew  Bayou,  La.  an<l  Ark. ,  improvement  of i,  389;  n,  2043,  2044 

Batan  Island,  in  the  Philippines,  coal  mining  on iv,  3870 

Battalion  of  Engineers 1,12,13,751,754,758 

Batteries,    gun    and    mortar,    including    report    upon    test  of    blast  me- 
ters    1,5,11,12;  IV,  3739 

Battery,  the,  New  York,  N.  Y.: 

Harbor  lines  in  North  ( Hudson)  River i,  709, 1127 

Removal  of  reef  in  North  (Hudson)  River,  off  Pier  A : .  i,  129, 1113 

Bay  Ridge  channel,  New  York  Harbor,  N.  Y. : 

Improvement  of i,  130, 1118 

Removal  of  wrecks 1,134,1126,1127 

Bayside  channel.  New  York  1  larbor,  N.  Y. ,  improvement  of i,  127, 1113 

Bear  Creek,  Md.,  examination  of  channel  in  Patapsco  River  from  main  chan- 
nel to  mouth  of 1, 194, 1284 

Beardstown,  III. ,  bridges  obstructing  Illinois  River  at i,  722 

Beaufort  Harbor,  N.  C. : 

Improvement  of i,  236;  n,  1488 

Improvement  of  waterway  to  Newbem i,  235;  n,  1485 
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Beaufort  Harbor,  N.  C. — Continued. 

Improvement  of  waterway  to  New  River i,  237;  ii,  1488 

Removal  of  wreck i,  244;  ii,  1505 

Beaufort  Harbor  and  River,  8.  C. : ' 

Defenses  of  Port  Royal  Sound i,  5 

Examination  of  Port  Royal  bar i>262;  ii,  1609 

Examination  of  river  from  mouth  to  Beaufort i,  261 ;  ii,  1565 

Improvement  of  river i,  260;  ii,  1563 

Improvement  of  waterway  to  Charleston,  8.  C i,  259;  ii,  1563 

Improvement  of  waterway  to  Savannah («<?«  Savannah  Harbor)  . .  i,  262;  ii,  1639 
Beaufort  Inlet,  N.  C,  examination  and  survey  for  waterway  to  Norfolk, 

Va 1,227;  n,1387 

Beaumont,  Miss.,  bridge  across  Leaf  River i,  714 

Beaver  River,  Pa.,  examination  up  to  Beaverfalls  Borough i,470;  in,  2529 

Bellaire,  Ohio: 

Bridge  across  Ohio  River i,  712 

Improvement  of  Ohio  River i,  451;  in,  2406 

Bellaire,  Ben  wood  and  Wheeling  Bridge  Company,  bridge  of i,  712 

Belle  River,  Mich.,  improvement  of i,  579;  in,  3086 

Bellingham  Bay  and  Harl)or,  Wash.: 

City*  bridge  across  I  and  J  street  waterway i,  716 

Improvement  of  New  Whatcom  Harlx)r i,  700;  rv,  3619 

Belvedere  Harbor,  Cal.,  examination  of i,  651 ;  in,  3424 

Bennett,  Stephen  (schooner),  removal  of  wreck  of i,  34, 792 

Benton  Harbor,  Mich.,  improvement  of  St.  Joseph  Harbor i,  547;  in,  2976 

Benton  Harbor  Canal,  Mich,  (see  St.  Joseph  Harbor) i,  547;  in,  2976 

Benwood,  W.  Va. : 

Bridge  across  Ohio  River i,  712 

Improvement  of  Ohio  River i,  451 ;  iij,  2406 

Bergen  County,  N.  J. : 

Bridge  of,  across  Passaic  River  at  A vondale i,  717 

Bridge  of,  across  Passaic  River  at  Passaic i,  716 

Beverly  Ilarbor,  Mass.,  improvement  of i,  48, 845 

Big  Assawaman  Bay,  Del. ,  waterway  via i,  175, 1247 

Big  Barren  River,  Ky.,  operating  and  care  of  lock  and  dam i,  498;  in,  2679 

Big  Black  River,  Miss.,  examination  from  mouth  to  Illinois  Central  Railroad 

bridge i,397;  n,2072 

Big  Ilatchie  (Ilatchee)  River,  Tenn.: 

Bridge*  in  Lauderdale  County i,  715 

Examination  from  mouth  to  Rialto i,  443;  ii,  2348 

Big  Hocking  River,  Ohio,  ice  harbor  in  Ohio  River  near i|451;  in,  2406 

Big  Kanawha  River,  AV.  Va. : 

Examination  and  survey  from  Lock  2  to  the  falls i,  476;  in,  2587 

Improvement  of i,  475;  in,  2575 

Of>eniting  and  care  of  locks  and  dams i,  475;  in,  2577 

Big  Sandy  River,  AV.  Va.  and  Ky. : 

Bridge  across  Tug  Fork  near  Matewan,  W.  Va i,  712 

Bridge  across  Tug  Fork  between  Mingo  County,  W.  Va,,  and  Pike 

County,  Ky 1,712 

Bridge  across  Tug  Fork  at  Vulcan,  W.  Va i,  712 

Im])rovenient  of,  including  Tug  and  Levisa  forks i,  479;  in,  2636 

Operating  and  care  of  lock  and  dam 1, 481 ;  in,  2643 

Big  iSarasota  Bay,  Fla. ,  improvement  of i,  292;  ii,  1702 

Big  Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa it  431;  ii,  2300 

Big  Stone  I^ke,  Minn.,  Unal  report  on  survey i,430;  n,2260 

Big  Sunflower  River,  Miss.,  improvement  of i,  394;  n,  2061, 2063 

Biloxi  Ilarbor,  Miss. : 

Examination  of  channel  to  Ship  Island  Harbor i,  343;  n,  1847 

Improvement  of i, 337;  ii,  1833 

Biscay ne  Bay,  Fla. ,  improvement  of i,  286;  n,  1695 

Bishop  (tugboat),  removal  of  wreck  of i>321;  n,  1792 

Bismarck  Harbor,  N.  Dak.  (.«?<•<?  Missouri  River) i»431;  ii,  2300 

Blackl>errv,  Kentuckv  an<l  West  Virginia  Coal  and  Cbke  Company,  bridge 

of '. '. i,n2 

Black  Tjike,  Mich.,  improvement  of  Holland  Harbor 1,553;  in,2989 

Black  River,  Ark.  and  ^lo.,  improvement  of i, 406;  ii,  2111 

Black  River,  La.,  improvement  of if  387;  n,2039 
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Black  River,  Mich. : 

Improvement  at  mouth i,  676;  in,  3081 

Improvement  at  Port  Huron i,  578;  in,  3084 

Black  River,  N.  C,  improvement  of i,  240;  n,  1492 

Black  River,  Ohio: 

Improvement  of  Lorain  Harbor i,  598;  in,  3168 

Reports  on  floods  and  on  sediment  and  discharge  observations iv,  3803, 3813 

Black  Kiver,  S.  C,  examination  from  month  to  Kingstree i>261;  n,  1570 

Black  Rock  Harbor,  Conn,  (see  Bridgeport  Harbor) i,  99, 985 

Black  Rock  Harbor,  N.  Y.: 

Examination  and  survey  around  rapids  and  shoals  at  head  of  Niagara 

River i,617;  in,  3271 

Improvement  of  Buffalo  entrance i,  615;  in,  3267 

Improvement  of  Lake  Erie  entrance i,  614;  in,  3264 

Black  Warrior  River,  Ala.: 

Improvement  alx)ve  Tuscaloosa i,  325;  n,  1812 

Improvement  below  Tuscaloosa i,  325;  n,  1813 

Operating  and  care  of  locks  and  dams i,  332;  ii,  1822 

Survey  for  location  of  I^ocks  5  and  6(14  and  15) •. i,  343;  n,  1840 

Blackwater  Bay,  Fla.,  examination  of i,  322;  n,  1792 

Blackwater  Creek,  Va.,  examination  and  survey  for  waterway  via i,  227;  n,  1387 

Blackwater  River,  Fla.,  examination  of i,  322;  n,  1792 

Blast  meters,  test  of iv,  3739 

Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge i,  83, 925 

Examination  of  harbor  of  refuge  and  of  Great  Salt  Pond i,  87, 949 

Improvement  of  Great  Salt  Pond i>  85, 927 

Removal  of  wrecks  off  Southeast  light  and  Southwest  Point i»  86, 930 

Blood  River,  La.  (.<<^«  Tickfaw  River) i,355;  ii,  1906 

Blossom  rock,  San  Francisco  Harbor,  Cal. ,  removal  of i,  640;  in,  3408 

Boards  (see  aho  Commissions): 

Artillery  Torpedo  Board i,  10 

Of  Engineers  for  Rivers  and  Harbors  (see  also  Committee,  etc.) .  i,  704;  iv,  3671 

On  Fortifications  or  other  Defenses  ( Endicott  Board) i,  5 

Of  Ordnance  and  Fortification i,  5 

The  Board  of  Engineers ^ i,  4, 749 

Boat  railway,  Columbia  River,  Greg,  and  Wash i,  666;  in,  3473 

Boats: 

See  also  Dredge  boats  ayid  Wrecks. 

Observations  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  dmft  at  piers iv,  3743 

Rules  governing  running  of  steamers  on  certain  streams i,  710 

Boeuf  Bayou,  or  River,  La.  and  Ark.: 

Bridge  in  Lafourche  Parish,.  La i,  717 

Improvement  of i,  389;  n,  2043,  2044 

Bogart,  S.  B.  ( schooner) ,  removal  of  wreck  of i,  125, 1052 

Bogue  Chitto,  La.,  improvement  of i,  354;  n,  1904 

Bogue  Falia,  La.,  improvement  of i,  355;  n,  1905 

Bogue  Sound,  N.  C. ,  improvement  of  waterway,  via i,  237;  n,  1488 

Boston  Harbor,  Mass. : 

Defenses  of,  including  report  on  damp-proofing i,  5, 9;  iv,  3711 

Harbor  lines  in  Charles  River i,  709, 899 

Improvement  of i,  53, 860 

Bowie  Lumber  Com])any,  bridge  of i,  717 

Branchport,  N.  J. ,  examination  and  survey  of  Shrewsburjr  River  up  to i,  149, 1162 

Brandy  wine  Creek,  or  River,  Del.,  improvement  of  Wilmington  Harbor. .  i,  166, 1237 
Branford  Harbor,  Conn.: 

Bridge  across  East  1  laven  River i,  721 

Improvement  of i,  93, 976 

Brazos  River,  Tex. : 

Improvement  l)etween  Richmond  and  Old  Washington i,  377;  ii,  2004 

Improvement  between  Velasco  and  Richmond i,  373, 376;  ii,  1999, 2003 

Improvement  of  mouth i,  377;  ii,  2005 

Brazos  River  Channel  and  Dock  Company  {see  Brazos  River) i,  377;  ii,  2005 

Brazos  Santiago  1  larbor,  Tex. ,  improvement  of i,  380;  ii,  2010 

Breakwater  construction  in  Buffalo  (N.  Y.)  district,  pictorial  engineering 
history  of iv,3818 
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Breton  Bay,  Md.,  improvement  of i,  199, 1313 

Bridge  Creek  Landing,  Va.,  wharf  and  monument i,  731;  iv,  3900,  39o7 

Bridgeport,  Conn.,  improvement  of  harbor i,  99, 98o 

Bridgeport,  N.  J.,  bridge  across  Raccoon  Creek i,  714 

Bridget:  ^ 

Alteration  of,  obstructing  navigation i,  720 

Aqueduct  Bridee,  Washington,  D.  C,  repair  of i,  723;  iv,  3877 

Construction  of,  across  navigable  waters i,  711, 71;? 

Highway  bridge,  Wasliington,  D.  C,  to  replace  Long  Bridge i,  724;  iv,  387i» 

Ohio  River,  impeding  navigation it  19;  in,  243^^ 

Rules  governing  opening  of  draws i,  710 

Bakonnet  River,  R.  I.,  alteration  of  Stone  Bridge i,  7t),  914 

Yellowstone  National  Park,  construction,  etc,,  of i»737;  iv,  4171 

Broad  Creek  River,  Del. ,  improvement  of i,  192,  1 272 

Broad  Sound,  Boston  Harbor,  Mass. ,  improvement  of i,  53,  S50 

Bronx  Kills,  Harlem  River,  N.  Y.,  examination  of 1,127,10(14 

Bronx  River,  N.  Y.: 

Improvement  of ••••• 1,111,1015 

Removal  of  wrecks i,  125, 126, 1052,  lOo.J 

Brooklyn,  N.  Y.     See  New  York  Harl)or. 

Browns  Creek,  N.  Y. ,  improvement  of if  119, 1035 

Brunswick  Harbor,  Ga.,  improvement  of i,274;  ii,  1(V>9 

Brunswick  River,  N.  C.  («cr  Cape  Fear  River) i»242;  11,14^5 

Buckhannon  antf  Northern  Railroad  Company: 

Bridge  of,  across  Monongahela  River,  W.  Va 1,712 

liridge  of,  across  Tygarts  Valley  River,  W.  Va i,7H> 

Bridge  of,  acrossAVest  Fork  River,  W.  Va - i,  716 

Buckingham,  Fla.,  bridge  across  Orange  River i,  710 

Bucksport  Harl)or,  Me.,  improvement  of : 1,27,784 

Budd  Inlet,  Wa^h.  (.va- Olympia  Harbor) * i,693;  iv,3ti07 

Buffalo  Bavon,  Tex.: 

J»ridge  at  Houston i,7U^ 

Iniprovonient  of i,  370;  ii,  li»S.i 

Buffalo,   N.  v.,  engineering  district,  pictorial  history  of  breakwater  con- 
st ruction  in IV,  .'1818 

Buffalo  Harbor,  N.  Y.: 

Examination  and  survev  of  Black  Rock  Harbor  around  rapidaand  shoals 

at  head  of  Niagara  River i»617;  in,  3271 

Kxaini nation  and  survev  of  Erie  Basin i,  618;  in,  3204 

Harbor  linci^  at  Stony  Point i,  709;  in,  3316 

Improvement  of !...  i, 612;  in,  3253 

Improvement  of  Buffalo  eiitranc43  to  Erie  Basin  and  Black  Bock  Har- 
bor   1,615;  111,3267 

linprovenicnt  of  channels  in  waters  connecting  Great  Lakes 1,581;  in,  3092 

Improvement  of  l^ike  Erie  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor   1,614;  111,3264 

Buildings: 

Arniv     War     Collt'ge,     including     report     on     constmction     meth- 
ods  1,740;  iv,3866,418.3 

Kniriiu'cr    Srho<»l    of    Application,  including    report    on    construction 

inethods 1,741;  iv,3866, 418;> 

(iovornnicnt  Printing  Ollice,  Washington,  D.  C,  new  building,  including 

report  on  con.^tmction  methods,  etc 1,739;  iv,3819,4170 

(Joverument  Printing  OHice,  Washington,  D.  C,  old  building...  i,  740;  iv,  41S0 

Pul)lic,  District  of  Columbia 1,730;  iv,:^899 

Bulkheail  lines.     Sre  Harbor  lines. 

BuriiiiL'ton  County,  N.  J.,  bridge  of i,  714 

liurliimtoii  Harbor,  Vt.,  improvement  of I,65,S05 

Burnitt',  Jan.  K.  (schooni'r),  removal  of  wreck  of ..  1,178^1248 

Burnsido,  Ky.: 

Bridge  across  South  Fork,  Cumberland  River i,714 

Imi)n)vement  (if  CuiiilHM'land  River  above  Nashville i,440;  ii,  2343 

Burr  Crei^k,  ('oim.  {^ce  Bridgeport) 1,100, 9vS5 

Buttermilk  channel,  New  York  Harbor,  N.  Y.,  improvement  of ....  1,131,1121 

Buz/jirds  Bay,  Mass.,  examination  and  survey  of  Weepecket  nH'k.,. ......  i, 87, 945 

Byrani  River,  N.  Y.  {nee  Port  Chester  Harbor) « 1,107,1010 
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Cable  galleries  .-. ^ i,  10,12 

Cache  River,  Art. ,  improvement  of i,  405;  ii,  2110 

Caddo  (Fairy)  Lake,  Tex.  and  La.: 

Examination  of  Cypress  Bayou,  inrluding i,  398;  ii,  2075 

Improvement  of  Cypress  Bayou,  including i,  386;  ii,  2037 

Calaveras  River,  Cal.  (see  Stockton  and  Monnon  channels) i,  643;  in,  3415 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes  . . . ., i,  358;  ii,  1910 

California  Debris  Commission i,  706;  iv,  3693 

Calooeahatchee  River,  Fla. ,  improvement  of i,  290, 291 ;  ii,  1699, 1700, 1701 

Calumet  Harbor,  Wis.  (see  Fox  River) i,  533;  in,  2846 

Calumet  Har}x)r  and  River,  111.  and  Ind.: 

Bridge  at  Hammond,  Ind i,  711 

'Examination  of  river  up  to  one-half  mile  above  Hammond,  Ind  .  i,  541;  lu,  2941 

Improvement  of  harlx)r i,  538;  in,  2924 

Improvement  of  river i,  539;  in,  2928 

Cambridge  Harbor,  Md.,  improvement  of i,  185, 1261 

Camden,  Me.,  improvement  of  harbor  at i,  27,  785 

Camden,  N.  J.: 

Defenses  of  Delaware  River i,  5, 10 

Improvement  of  Cooper  Creek i,  158, 1229 

Improvement  of  Delaware  River  at „ .  i,  149, 1181, 1193 

Camden  and  Suburban  Railway  Coniimny,  bridge  of i,  719 

Camden  County,  N.  J. ,  bridge  of i,  714 

Canadian  Canal,  St.  Marys  River,  Ontario,  commerce  through i,  585;  ni,  3102 

Canadys  I^Auding,  Neune  River,  N.  C,  bridge  near i,  719 

Canals,  etc.  {nee  also  Waterways) i,  18,  710 

Albemarle  and  Chesapeake  Canal,  N.  C,  examination  and  survey  for 

waterway  via i,  227;  ii,  1387 

Albemarle  and  Chesai)eake  Canal,  N.  C,  improvement  of  w^aterway 

via 1,224;  n,  1376 

Allegheny  River,  Pa. ,  locks  and  dams i,  467, 468;  in,  2522,  2526 

Ashepoo  River  to  South   F/disto  River,  S.  C.  {see  Charleston-Beaufort 

waterway ) i,  259;  n,  1563 

Barren  River,  K v. ,  lock  and  dam i,  498;  in,  2679 

Bee  Tree  Shoals  Canal,  Ala i,  445;  n,  2357,  2360 

Benton  HarlK)r  Canal,  Mich,  (^r^  St.  Joseph  Harbor) i,  547;  m,  2976 

Big  Barren  River,  Ky. ,  lock  and  dam i,  498;  ni,  2679 

Big  Kanawha  River, *W.  Va. ,  loi^ks  and  dams i,  475;  in,  2575,  2577 

Big  Sandy  River,  AV.  Va.  and  Ky.,  locks  and  dams  . . .  i,  479, 481 ;  in,  2636,  2643 

Big  Stone  I^ke,  Minn. ,  re8er\'oir  dam i,  430;  n,  2260 

Black  River,  I^. ,  locks  and  dams i,  387;  n,  2039 

Black  Warrior  River,  Ala.,  locks  and  dams 1,325,332;  n,  1812, 1813, 1822 

Calaveras  River.,  Cal.,  to  Monnon  channel,  San  Joaquin  River. .  i, 643;  in,  3415 

Canadian  Canal,  St.  Marvs  River,  Ontario,  commerce i,  585;  in,  3102 

Cape  Fear  River  above  Wilmington,  N.  C,  locks  and  dams i,  240;  n,  1493 

Cascades  Canal,  Columbia  River,  Oreg i,  668, 609;  in,  3491, 3492 

Clubfoot  and  Marlowe  Canal,  N.  C,  examination  and  survey  for  water- 
way via 1, 227;  n,  1387 

Clubfoot  and  1  larlowe  Canal,  N.  C,  improvement  of  waterway  via.  i,  235;  n,  1485 

Colbert  Shoals  Canal,  Ala i,  445 ;  n,  2357, 2360 

Colmnbia  River,  Cascades  Canal i,  668,  ^^;  in,  3491, 3492 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls,  locks,  dams,  and 

canals,  with  revised  project  and  estimates i,  666;  in,  3473, 3475 

Congaree  River,  S.  C. ,  lock  and  dam i,  254;  u,  1557 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams i,321;  ir,  1785, 1788, 1791 

Cumberland  River,  Tenn,  and  Ky.,  locks  aud^dams 1,438,440;  n,  2340, 2343 

Davis  Island  dam,  Ohio  River,  Pa i,  464;  in,  2512 

Des  Moines  Rapids  Canal,  Mississippi  River i,  418;  ii,  2196 

Des  Plaincs  River,  III.,  waterway  via 1,540,707;  in,  2931;  S.,11,53 

Dismal  Swamp  Canal,  Va.  and  N.  C,  examination  and  survey  for  water- 
way via I,  227 ;  ii,  1387 

Dismal  Swamp  Canal,  Va.  and  N.  C. ,  improvement  of  waterway  via.  i,  223;  n,  1374 

Dnluth  Canal,  Minn.,  bridge  across i,  711 

Daluth  Canal,  Minn.,  improvement  of i,  505;  in,  2747 
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Canals,  etc.— Continued. 

EdiMto  (South)  Kiver  to  Ashepoo  Kiver,  S.  C.  (tee  Charleeton-Beaufort 

waterwav ) i,  259;  n,  1  J«J3 

Elk  River'ShoalH  Canal,  Ala 1,445,447;  11,2357,2360,2378 

EetherviUe-MiQim  Ore«k  Canal,  8.  C.  (w  Santee  River) i,261;  ii,  1562 

Expenditures  for  operatinK  and  care i,  18 

Fox  River,  WiP.,  locks  80(1  (tamB 1,533,555;  iii,  2846. 2862 

Ualena  Rivfir,  111.,  lock  and  dam i,418;  ii,2202 

CiaWeston  and  Brazoa  Canal,  Tex.  («ee  Brazoe  Kiver,  et«.) i,374;  ii,  1999 

Gowanua  Canal,  New  York  Harbor,  N.  Y.  {jtfe  Gowanua  Bay) 1,130,1118 

Grand  Rapidfl,  Wabash  River,  lofk  and  dam 1,492,496;  111,2672,2675 

Great  Kanawlia  River,  W.  Va.,  locks  and  daiiiB i,475;  iii,  2575, 2577 

(ireen  River,  Ky.,  locks  and  daina 1,497,498;  iii,  2677, 2679 

Herr  Island,  AlU-gheny  River,  I'a.,  lock  and  dain 1,467,468;  ill,  2622, 2526 

Illinois  and  MiBsissipjii  Canal,  111.,  construction  of 1.542;  iii,  2957 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care 1.418;  ii,  2200 

Illinois  River,  111.,  locks  ajid  dams 1.541,542;  in,  2961. 2954 

IllinuiH    River,    III.,    waterway   to    St.    Louit,    Mo.,    and    Lociport, 

via 1,510,707;  iii,293];  S.,  11,53 

Kamiwville  lot'k  and  dam,  Illinois  River,  111 i,641,&42;  in,  2951, 2954 

Kanawha  Kiver,  W.  Va.,  locks  and  dams i,475;  in,  2575, 2-577 

Kentucky  River,  Ky.,  loi-ks  and  dams 1.481,463;  in,  2644, 264S 

Keweenaw  Bay  to  Lake  Superior,  improvement  and  care,-,  1,512,514;  in,2767 

I.afourclie  Bayou,  La,,  lock  and  dam i,  709 

IjiRrange  liM'k  and  dam,  Illinois  River,  III i,  641, 642;  ui,  2951, 2954 

I.ake  Washinglon  Canal,  Wasii 1,695;  iv,3611 

Levixa  Fork,  Big  Sandy  River,  Ky.,  locks  and  dams i,479;  ni,  2636, 2638 

Little  Kanawha  River,  W.  Va.,  lock  and  dam 1,473,474;  in,  2572, 2573 

Loikport,  111.,  to  St.  Louis,  Mo.,  waterway 1,540,707;  in, 2931;  S.,  11,63 

Ijouisvilleand  Portland  Canal,  examination  at  head  of 1,502;  in,  2702 

Louisville  and  Portland  Canal,  improvement  and  care..  1,484,489;  in,  2662, 2664 
Michigan  l«ke  to  Sturceon  Bay,  improvement  and  care.  1,522,523;  ni,  2815, 2821 

Minim  Creek -V>.therville  Canal,  H.  C.  {tfe  Santee  River) i,  251;  n.  1552 

Mississippi  River,  IJes  Moines  Rapids  Canal 1,418;  n,2196 

Misiisaippi  Kiver  to  Illinois  River,  tonslroction  of i,  542;  in,  2957 

Mississippi  River  to  Illiimia  River,  operatina  and  eare i,418;  n,  2200 

Misdssippi  River,  renervoirB,  eonHtruciioii  of i,  422;  Ii,  2235 

Mif)siH>>ippi  River, reservoirs,  operating  and  care h'^^'t  11.2242 

Mii<sii«ippi  Kiver,  St.  Paul  to  Minneapolis,  locks  and  dams i,  420;  ii,  2230 

Missiiwippi  River,  waterway  from  St.  Louis.,  Mo.,  to  Lockport,  HI., 

via 1,540,707;  in,  2931;  8.,1I,53 

Monon;!ahcla  River,  locks  and  dani.M i,  457, 458, 460;  in,  2494. 2499, 2502 

Mor^auCanal,  Tex.,  improvement  oC(KeeGalveston  ship  channel).  i,370;  ii.  1985 

Morgan  Cmial,  Tex.,  operalini^and  care 1,372;  ii,1992 

Miirmon  channel,  San  Jnaqnin  Kiver,  Cal.,  to  Calaveras  River...  i,  643;  iit,  3416 

ItloMinilo  Creek  Canal,  S.  C.  {see  Sanlec  River) i,  251 ;  n,  1652 

MuM<-luShoalsCanal,Ala 1,445,447;  n, 2357, 2360, 2378 

Wufkiiipim  River,  Ohio,  Wks  and  dams 1,477,478;  in,  2622, 2624 

Navi^tion  of,  nilea  Rovuniinn 1,710 

North  Carolina  Cut.  N,  C,  exaiiiiiiatiou    and    survey  for  waterway 

viu 1,227;  n,  1387 

Korlh  Carolina  Cut,  N.  C.,  iuiprovement  of  waterway  via,. i.  224;  n,  1376 

Glib  River,  l»avia  Mand  dam.  Pa i,4»4;  iii,2512 

Ohio  RiviT,  T^nks  and  Ilaius  2-7 i,464;  ni,2514 

Ohio  KiviT,  IjH'ka  and  Dams  8,  11,13,18,19 i,470;  in,  2566 

Ohio  Kiver,  bKk  and  lliim  37 i,454;  in, 2428 

Ghiii  ItiviT,  Irfiuisvilleand  Portlanil  Canal,  examination  at  head.  i,602;  in, 2702 
Ohio     llivtT,    Loui-'ville     and     Portland     ('anal,    improvement    and 

tare 1,484,489;  111,2662,2664 

Osai.'e  Kiver,  Mo..  lo<k  and  dam i,434;  h,2320 

(merlail  I^ike  and  Kiver,  Minn.,  reservoir  dam 1,430;  ii,2260 

Ouaihiia  Kiver,  Ark.  and  La.,  looks  and  dame i,387;  ii,2039 

Piatmemint- Bayou,  La.,  loek i,  350;  ii,  1896 

Vorlagc  I.Ake  oinals,  Mich.,  improvement  and  care 1,512,614;  in,  2767 

Port  ArihurCanal,  Tex.,  wnn'^lion  with  Sabine  Lake. .  i,  361, 366;  ii,  1914. 1927 

I'ujfi-t  Kound  tol.ake  Waj-hiiigton,  waterway J,  696;  iv,  36U 

KeU  Lake  and  Ked  Lake  River,  Minn.,  reservoir  dam 1.430;  11,2260 
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Canals,  etc — Continue'!. 

B^ulations  uovemiag  navigation  of i,  710 

Rock  River,  1)1.,  coni'truction  of  canal  around i,  542;  iii,  2957 

Rock  River,  III.,  operating  and  care  of  canal  aroand ir^lf;  ii,  2200 

Rough  River,  Ky.,  lock  and  dam 1,500,501;  111,2696,2697 

Rules  eoverning  naviffation  of 1,710 

BL  Clair  Flata  Canal  Micb.,  improvement  and  care i,  588, 589;  iii,  3126, 3128 

St.  Clair  Flats  Caoal,  Mich.,  removal  of  wreck i,591;  iii,  3138,8139 

St.  Louis,  Mo.,  to  Lockporl,  III,,  waterway 1,540,707;  iii,2931;  8.,11,53 

Bt.  Marys  Falls  Canal,  Mich.,  improvement  and  care..  1,583,585;  in,  3096, 3100 

6t.  Marvs  Falla  canals,  Mich,  and  Outario,  commerce^ i,585;  iii,3102 

Balmon'Bay,  Wawh.,  waterway  via 1,695;  iv,3611 

Seattle  Canal,  Wash i,  695;  iv,  3611 

Bbilshole  Bay,  Wash.,  waterway  via i,695;  iv,3611 

Sixmile  Island,  Allegheny  River,  Pa.,  lock  and  dam ',467;  iii,%22 

South  KdiHlti  River  to  Ashepoo  River,  B.  C.  {tee  Charleston- Beaufort 

waterway ) i,  259;  ii,  1563 

Springdalp,  I'a.,  lock  and  dam  in  Allegheny  River i,467;  lit,  2522 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis 1,522,623;  111,2815,2621 

Superior  Ijtiie  to  Keweenaw  Itay,  improvement  and  care...  1,512,514,  111,2767 

Tenneaeec  River,  canals,  locks,  aud  dams 1,445,447;  it,  2367, 2360, 237B 

Tombigl>ee  River,  Ala.,  locks  and  dams i,  326;  ii,  1815, 1820 

TravereeLake,  Minn.,  reservoir  dam i,  430    11,2260 

Trinity  River,  Tex.,  lockH  and  dams i,372;  ii,  1993 

TugFork,  BigSandy  River,  W.Va.andKy.,lockBanddamH.  i,479;  iii,2fi3ti,  2638 
Turners  Out,  N.  C,  examination  and  survey  tor  waterway  via. . .  i,  227    n,  1387 

Turners  Cut,  N.  C. ,  improvement  of  waterway  via i,  223    u,  1374 

Union  Lake,  Wash.,  waterway  via 1,695;  iv,36H 

Virginia  Cut,  Va.,  examination  aud  survey  for  waterway  via i,  S27;  ii,  1387 

Wabash  River,  Grand  Rapids  lock  and  dim i,  492, 495;  iii,  2672, 2675 

Warrior  River,  Ala.,  locks  and  dams 1,325,332;  ii,  1812, 1813,1822 

Washington  Lake  to  Puget  Sound,  waterway 1,695;  iv,  3611 

Washita  (Ouachita)  River,  Ark.  and  I^.,  locks  aud  dams i,  38T;  ii,  2039 

White  River,  Ark.,  locks  and  dams,   including  report  on  t«chni(»l 

details 1,403,406;  ii, 2102, 2109;  iv,3750 

Yamhill  River.  Oreg.,  lock  aud  dam 1,672,675;  in, 3526, 3532 

Canarsie  Bay,  N.  Y. ,  improvement  o£ i,  115, 1026 

Cane  River.'La.,  bridge  at  Dcrry  station i,  718 

Cape  Ann,  Mass.: 

Construction  of  harUirof  refuge  in  Sandy  Bay 1,43,835 

Improvement  of  Kockport  Harbor i,  45, 836 

Cape  Charles  Citv  Harbor,  Va.,  improvement  of i,223;  ii,  1373 

Cape  Fear  River,  N.  C. ; 

Defenses  of i,  5, 10 

Improvement  above  Wilmington i,  240;  ii,  1493 

Improvement  at  and  below  Wilmington i,  242;  ii,  1496 

Improvement  of  Northeast  Branch i,  239;  ii,  1490 

Cape  Henry,  Va.,  defenses  at i,6 

Cape  May,  N.  J  ,  removal  of  wreck  off 1,156,1201 

Cape  Small  Harbor,  Me.,  examination  of i, 34, 793 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of i,fi27;  in,  3349 

Capitol,  Washington,  D.C,  telegraph  line 1,731,732;  iv,.3954 

Carquine8StraiU:i,Cal,,dianneltotheGoldent;ate(»ffSan  Pablo  Bay).  1,641;  in,  3411 
Carrabelle  Harbor  and  River,  Fla.: 

Improvement  of  bar  and  harlwr j,  302;  ii,  1762 

Removal  of  wreck  near  mouth  of  river 1,321;  n,  1792 

Carriages,  gun  and  mortar 1.8.7 

Carrie  (barffe),  removal  ot  wreck  of i,  178. 1249 

Carrot  Island  Slough,  N.  C.,  examination  and  survey ',244;  ii,  1506 

Carson,  Robert  N.,  bridge  of i,7l9 

Carteret,  N.  J.,  removal  of  wreck  in  Arthur  Kill 1,148,1158 

Carters  Creek.  Va.,  improvement  of 1.206,1321 

Carthage,  Tenn. : 

City  bridge  acrosH  Cumberland  River i,  711 

Improvement  of  Cumlierland  River  above  Nashville i,440;  n,2343 
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Canithersville  Harbor,  Mo.  {see  Mississippi  River  CommifiHOii) i,  707;  6.,  3,40 

Carvers  Harbor,  Me.,  improvement  of x,2i^,7s7 

Caecadcfl  Canal,  Colmnbia  River,  Ore^. : 

C<)natruction  of i,668;  m,3491 

Operating  and  care ijW»;  iii,34i*2 

OasDm ates,  mming i,  10,12 

Oatahoala  Parish,  La.,  brid^  of i,719 

Catskill  Oeek,  N.  Y.,  exammation  and  survey i,  136,  hXy^ 

Cedar  llayou,  Tex.,  impro\'emeJit  of *. 1,374,375;  u,  li»J>,  2U01 

Cedar  Creek,  Conn.  («<!e  Bridgeport) -. 1,100,985 

Cedar  Creek,  N.  J.,  removal  of  wreck 1,177,1241* 

Cedar  Swamp,  Pateoug  Creek,  N.  J.,  bridge  across i,  720 

Centeimial  Lake, Miss,  (w^*  YicksbtuTyi;  Harbor) i,392;  n,20.')0 

Ccnterton,  N.  J.,  bridge  across  Kancocas  River i,714 

Central  Vermont  Railway  Company,  bridge  of i,  715 

Central  watervvay,  Tacoma  HaAor,  Wash.,  examination  and  survey,  i,  704;  iv,3H2y 

Champion  (sciiooner ) ,  removal  of  wreck  of i, 591 ;  iii,  ol*>9 

Chaniplain  Lake,  N.  Y.  and  Vt. : 

Burlington  Harbor,  Vt ,  improvement  of i,(io.  8*35 

Dt»fenf»es  of i,i 

Narrows,  improvement  of i,(iS,S()8 

North  and  South  Hero  islands,  improTement  of  channel  between ij>5 

Plattsburg  Harbor,  N,  Y.,  improvement  of i,  67,J^7 

Channels.     JS^ie  Rivers  and  harbors. 

Channel  street  waterway,  San  Francisco,  Cal.,  bridce  BK^om i,  715 

Charlerui  and  Z^Ionessen  Bridge  Company,  bridge  oi i,712 

Charles  River,  Boston,  Mass. : 

Harbor  lines i,  709,  s99 

Improvement  of i,5o,s5;J 

Charleston  Harbor,  S.  C. : 

Defenses  of,  including  report  on  damp-proofing  and  door  for  telauto- 
graph niche i,  5,9, 10;  iv,:^722 

Examination  for  harbor  of  refuse • i»261;  ii,  1574 

I inprovement  of,  including  dredge  constmction i,  256, 1202;  ii,  l.>59 

Improvement  of  waterway  to  B^ufort,  8.C i,  259;  ii,  IVS 

Improvement  of  waterway  to  McClellanville i,  ^k>;  ii,  IVvS 

Charlevoix  Harbor,  Mich. : 

Kxauiination  from  Lake  Michigan  to  Pine  Lake i,  570;  in,  3048 

Improvement  of i,  567;  in,  3031 

Cliarlotte  Harbor,  Fla. : 

Kxamination  of i,  301;  n,  1714 

Iniprovemeut  of 1,290,291;  ii,  1699,1700 

Charlotte  Harbor,  N.  Y.: 

Bridpe  across  Genesee  Rivej* i,  717 

Improvement  of i,621;  ra,:'»:>o2 

Water  levels „ i.  7JJ6;  i v,  4057 

Charts: 

Lan<l  witliin  flats  of  Anacostia  River,  D.  C i,l9 

MiliUiry  and  otlier i,  739 

Northern  and  Northwestern  Lakes i,  7^  737;  iv,  4t»5l 

Chattahooc.lie<»  River,  (ia.  and  Ala.,  improvement  of ,  i,  309;  ii,  1773 

Cheat  River,  W.  Va.,  examination  of i,  470;  iii,253S 

Cheboygan  Harbor  and  River,  Mich. : 

Bridge  at  Cheboy^^n ; i,  717 

improvement  of 'harbor i,  571 ;  ni,  3071 

Chefuncte  River,  La. ,  improvement  of i,  354;  ii,  19  '5 

Cheh alls  County,  Wash.: 

Bridge  of,  across  Chehalis  Rivex - i,7l7 

Bridge  of,  acroas  Humplulips  River i,714 

Chehalis  River,  Wash.: 

Bridge  at  A  berdeen 1,715 

Bridge  at  Elbow  Riifle i,7I7 

Improvement  of i,  689;  rv,  8601 

Chelsea  Creek,  Ma.«8.  (^ve  Boston  Harbor) i,  56,853 

Chemicals,  use  of,  in  destroying  the  water  hvacinth 1,299,360;  n,  1712, 1913 

Chequamegon  Bay,  Wis.  {see  Ashland  Harbor) i,  509;  in,  2763 
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Chesapeake  Bay,  Md.  and  Va. : 

Defenses  at  entrance  at  Cape  Henrj',  Va i,  5 

Examination  and  survey  for  waterway  to  Beaufort  Inlet,  N.  C. .  i,  227;  ii,  1387 
Improvementof  waterway  to  AlbemarleSound,  via  Currituck  Sound  i,  224;  ii,  1376 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

Kiver i,223;  ii,  1374 

Removal  of  wreck  at  entrance i,  227;  ii,  1380 

Chester  River,  Md..,  improvement  of i,  186, 1263 

Chicago  and  Alton  Railway  Company: 

Bridge  of,  across  Chicago  River i,  720 

Bridge  of,  across  Illinois  River i,  722 

Chicago  and  Erie  Railroad  Company,  bridge  of i,  71 1 

Chicago  and  North- Western  liiuiway  Company: 

Bridge  of,  across  Duck  Creek,  Wis i,  715 

Bridge  of,  across  Fox  River,  Wis i,  715 

Bridge  of,  across  Illinois  and  Mississippi  Canal,  111 i,  718 

Bridge  of,  across  Oconto  Kiver,  Wis i,  715 

Bridge  of,  across  Root  River,  Wis i,  715 

Bridge  of,  across  West  Twin  River,  Wis i,  718 

Chicago,  Burlington  and  Quincy  Railway  Company,  bridge  of i,  722 

Chicago  Harbor  and  River,  111.: 

Bridge  across  North  Branch  at  North  avenue i,  719 

Bridge  across  South  Fork  of  South  Branch  at  Archer  avenue i,  718 

Bridge  acro&s  South  Fork  of  South  Branch  between  Archer  avenue  and 

Hickory  street i,  720 

Bridge  east  of  Rush  Street  Bridge i,  721 

Examination  of  Calumet  River i,  541 ;  in,  2941 

Improvementof  Calumet  (South  Chicago)  Harbor i,  538;  iii,  2924 

Improvement  of  Calumet  River i,  539;  iii,  2928 

Improvementof  channels  in  waters  connecting  Credit  Lakes i,581;  iii,  3092 

Improvementof  harbor i,  537;  in,  2917 

Improvement  of  river i,  537;  iii,  2920 

Chicago,  Milwaukee  and  St.  Paul  Railway  Conipany,  bridge  of i,  719 

Chicago,  Peoria  and  St.  Louis  Railway  0)mj>any,  bridge  of i,  722 

Chicago,  St.  Louis  and  New  Orleans  Railroad  Company: 

Bridge  of,  across  1  latchee  River,  Tenn i,  715 

Bridge  of,  across  Tennessee  River,  Ky i,  712 

Chickasahay  River,  Miss.: 

Examination  to  Bucatunna i,  343;  ii,  1854 

Improvement  of i,  3:i5;  ii,  1830, 1831 

Chief  Ju8tic*e  Dailey  (schooner),  removal  of  wreck  of i,  125, 1052 

Chief  of  Engineers,  oflicers  on  duty  in  Otlice  of  the i,  745 

Chillicothe,  111.,  bridge  across  Illinois  River i,  722 

Chincotea^ue  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay i,  175, 1247 

Chipola  River,  Fla. : 

Improvement  of  lower  river i,  305;  ii,  1766 

Improvement  of  upi)er  river i,  307;  ii,  1768 

Chitto,  Bogue,  La.,  improvement  of i,  354;  ii,  1904 

Choctawhatchee  River,  Fla.  and  Ala. : 

Bridge  near  Martins  Ferry i,  711 

Bridge  near  Trawicks  Landing i,  712 

Improvement  of i,  31 1;  ii,  1776 

Choptank  River,  Md.: 

Improvement  of i,  186, 1263 

Improvement  of  Cambridge  Harbor i,  185, 1261 

Christiana  River,  Del. : 

Improvement  of  Wilmington  lIar])or i,  166, 1237 

Removal  of  wreck i,  177, 1249 

Cincinnati,  Ohio: 

Congtruction  of  Lock  and  Dam  37,  Ohio  River i,  454;  lu,  2428 

General  improvement  of  Ohio  River i,  451 ;  iii,  2406 

Citrus  County,  Fla.,  bridge  of i,  715 

City  of  Austin  (vessel),  removal  of  wreck  of i,  279;  ii,  1668 

CSty  waterway,  Tacoma  Harbor,  Wash.,  improvement  of i,  694;  iv,  3609 

Civilian  assistants  to  engineer  olficers i,  17 

CSAiborae  Harbor,  Md.,  improvement  of i,  185, 1260 
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Clark  Fork,  Columbia  River,  Wash.  {$ee  Pend  Oreille  River) i,  702;  iv,  3622 

Clatskanie  River,  Greg.,  improvement  of i,  681;  ni, 3554 

Cleveland  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction i,  600, 1209;  iii,  3174 

Removal  of  wreck i,608;  in,  3207 

Reports  on  floods  and  on  sediment  and  discharge  obeervations  in  Cuya- 
hoga River iv,  3803, 3813 

Water  levels - i,  736;  iv,40f>7 

Clinch  River,  Tenn.,  improvement  of i,  449;  n,2392 

Clinton  River,  Mich.,  improvement  of i,580;  iii,3087 

Club  Creek,  Ga.,  examination  and  8ur\*ey i,  279;  n,  1669 

Clubf<x)t  and  Harlowe  Canal,  N.  C. : 

Examination  and  8ur\'ey  for  waterway  via i,  227;  ii,  13S7 

Improvement  of  waterway  via i,  235;  ii,  14S5 

Clubfoot  Creek,  N.  C: 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  235;  ii,  1485 

Coal  and  Coke  Railway  Company,  bridge  of i,  715 

Coal  mining  in  the  Philippines iv,  3870 

Coanjock  Bay,  N.  C. : 

Examination  and  purvey  for  waterway  via i,  227;  ii,  1387 

Improvement  of i,  224;  ii,  1376 

Coast  defenses.     See  Fortifications. 

Coaster  Harlwr  Island,  R.  I.,  improvement  of i,  81,923 

Cocheoo  River,  N.  H.,  improvement  of i,38,8^ 

Coha>»set  Harbor,  Mass. ,  improvement  of ; i,  60, 859 

Coldfoot,  Alaska,  trail  to  Yukon  River i,  744;  iv,  4217 

College,  War,  Army,  Washington,  D.  C. : 

Erection   of    buildings    for,   including   report  on  construction   meth- 

oiis I,  740;  IV,  3866, 4183 

Statue  of  Fre<lerick  the  Great  in  grounds  of i,  742;  iv,  4199 

Colorado  River,  Nev.,  Ariz.,  and  Cal.: 

Examination  from  Eldorado  Canyon  to  Rioville,  Nev i,  636;  in,  3391 

Examination  from  Yuma,  Ariz.,  to  Mexican  boundary i,  636;  in,  3395 

Columbia  River,  Oreg.  and  Wash.: 

Astoria,  Oreg. ,  harbor  lines i,  709;  in,  3577 

Cascades  Canal,  construction  of .' i,  668;  in,  3491 

Cascades  Canal,  operating  and  care i,  669;  in,  3492 

Celilo,  Oreg.,  improvement  al)Ove i,  663;  in,  3469 

Celilo  Falls  to  The  Dalles  Rapids,  boat  railway i,  666;  in,  3473 

Celilo  Falls  to  The  Dalles  Rapids,  locks,  dams,  and  canals,  with  revised 

project  and  estimates i,  666;  in,  3473, 3475 

Clark  Fork  (/»er  Pend  Oreille  River) i  702;  rv,3622 

(iauging 1,685;  iii,3558 

Mouth   of,    defenses  at,  including  report  on  fire-control  communica- 
tions    I,  5, 9;  IV,  3739 

Month  of,  imnrovement  at,  including  dredge  construction.,  i,  678, 1205;  in,  3543 

Mouth  of,  to  Willamette  River,  improvement  from i,  675;  in,  3534 

Threeniile   Rapids,   improvement  at,   with    revised   project  and    esti- 
mates    1, 666;  III,  3473, 3475 

Tongue  Point,  Oreg. ,  improvement  below i,  678;  in,  354^^ 

Vancouver,  Wash.,  to  Willamette  River,  examination  from i>671;  in, 3497 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from i,  670;  in, 3496 

Commencement  Bay,  Wash.: 

Examination  and  survey  of  Puyallup  and  certain  other  waterways  at 

Tacoma i,  704;  rv,3629 

Improvement  of  Tacoma  Harbor i,  694;  iv,  3609 

Commercial  statistics,  Sault  8te.  Marie  canals,  Mich i,585;  in,  3102 

Commissions  (.see  also  Boards): 

California  Debris  Commission i,  706;  iv,  3693 

Mississipj)!  River  Commission i,  707;  S.,3,40 

Permanent  International  Commission  of  Congresses  of  Navigation i,  708 

Committee  on  Rivers  and  Harbors,  House  of  Representatives,  reports  by 
Board  of  Engineers  for  Rivers  and  Harbors,  in  pursuance  of  resolution  of.       i,  704 

Grand  River,  Mich i,558;  ni,3003 

Grays  Harbor.  Wash i,688;  iv,3585 

Manchester  Harbor,  Mass i,  48,  S40 
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Committee  on  Rivers  and  Harbors,  etc*. — Continued. 

Mississippi  River,  Missouri  to  Ohio  rivers i,  413;  ii,  2144 

Oak  Orchard  Harbor,  N.  Y i,620;  in,  3327 

Warroad  Harbor  and  River,  Minn i,  429;  ii,  2253 

Wilson  Harbor.  N.  Y i,619;  in,  3321 

Yaquina  Bay,  Oreg i,  660;  ni,  3449 

Compass  variation  along  west  end  of  Lake  Superior i,  737 ;  iv,  4132 

Compton  Creek,  N.  J.,  improvement  of i,  144, 1152 

Conecuh  River,  Ala.,  improvement  of i,  315;  n,  1781 

Coney  Island,  N.  Y.,  harbor  lines  in  Gravesend  Bay i,  709, 1110 

Congaree  River,  S.  C. : 

Construction  of  lock  and  dam  near  Granby i,  254;  n,  1557 

Improvement  by  open-channel  work i,253;  n,  1556 

Congresses  of  Navigation,  Permanent  International  Commission  of i,  708 

Congress,   Fifty-eighth,  second  session,  laws  of,  affecting  Corps  of   Engi- 
neers    IV,  4223,  4314 

Conneaut  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction i,  605, 1209;  in,  3200 

Removal  of  wreck  off i,608;  in,  3209 

Connecticut  River,  Mass.  and  Conn. : 

Examination  between  Hartford,  Conn. ,  and  Holyoke,  Mass i,  92 

Improvement  below  Hartford,  Conn i,  91, 973 

Connecticut  (schooner),  removal  of  wreck  of i,  86, 930 

Constitution  (sloop),  removal  of  wreck  of i,  178, 1249 

Contentnia  Creek,  N.  C. ,  improvement  of i,  232;  ii,  1480 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  705 

Continuing  contracts i,  18 

Albemarle  Sound,  N.  C. ,  waterway  via i,  223;  n,  1374 

Allegheny  River,  Pa. ,  locks  and  dams i,  467;  in,  2522 

Ambrose  channel,  New  York  Harbor,  N.  Y i,  127, 1113 

Appomattox  River,  Va i,  222;  n,  1371 

Arthur  Kill,  N.  Y.  and  N.  J 1,136,1135 

Ashtabula  Harbor,  Ohio i,604;  ni,3193 

Back  Cove,  Portland,  Me i,  32,  791 

Baltimore  Harbor,  Md.,  channel  to  Curtis  Bay i,  180, 1255 

Baltimore  Harbor,  Md.,  Patapsco  River  and  channel  to i,  178, 1252 

Baltimore  Harlx)r,  Md. ,  at  Spring  Garden i,  181 ,  1256 

Bay  Ridge  channel.  New  York  Harbor,  N.  Y 1,130,1118 

Bee  Tree  shoals,  Tennessee  River,  Ala i,  445;  n,  2357, 2360 

Big  Sandv  River,  W.  Va.  and  Kv.,  including  the  forks i,  479;  ni,  2636 

BiscayneBay,  Fla '. i,286;  ii,  1695 

Black  River,  I^ i,387;  n,  2039 

Black  River  (Lorain)  Harbor,  Ohio i,598;  in,  3168 

Black  Rock  Harbor,  Buffalo,  N.  Y.,  Lake  Erie  entrance i,  614;  in,  3264 

Black  Warrior  River,  Ala.,  above  Tuscaloosa i,  325;  n,  1812 

Black  Warrior  River,  Ala.,  l>elow  Tuscaloosa i,  325;  n,  1813 

Boston  Harbor,  Mass i,  53, 850 

Bridgeport  I  larbor.  Conn i,  99, 985 

Buffalo  Bayou,  Tex i,  370;  ii,  1985 

"  3253 


Buffalo  Harbor,  N.  Y i,612;  in 

Buffalo  Harbor,  N.  Y.,  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock 

Harbor i,  614;  ni 

Calumet  Harbor,  111 i,  538;  in 

Charleston  Harbor,  S.  C i,  256;  n 

Christiana  River,  Del ii  166 

Cleveland  Harbor,  Ohio i,  600;  in 

Colbert  shoals,  Tennessee  River,  Ala i,  445;  n,  2357 

Columbia  River,  Oreg.  and  Wash. ,  at  the  mouth i,  678;  in 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls i,  666;  in 

Congaree  River,  S.  C,  between  Columbia  and  Granby i»254;  n 

Conneaut  Harbor,  Ohio i,  605;  in 

Croatan  Sound,  N.  C. ,  waterway  via i,  223;  ii 

Cumberland  Sound,  Ga.  and  Fla i»  277;  ii 

Curtis  Bav,  Baltimore,  Md.,  channel  to i,  180 

Deep  Creek,  Va i,223;  n 

Delaware  Bay,  Del.,  harbor  of  refuee i,  154 

Delaware  River,  N.  J.,  Pa.,  and  Del i,  149 


3264 
2924 
1559 
1237 
3174 
2360 
3543 
3473 
1557 
3200 
1374 
1664 
1255 
1374 
1199 
1181 


14  INDEX. 

Continuing  oontracts — Continued. 

Detroit  River,  Mich i,589;  in,  3130 

Do^' River,  Miss i,333;  ii,  1828 

I  Duluth  Harbor,  Minn i,506;  iii,2747 

East  (Ambrose)  channel,  New  York  llarbor,  N.  Y i,  127, 1113 

i  Elizabeth  River,  Va. ,  Hospital  Point,  Norfolk i,  218;  ii,  i:^ 

i  Elizal)eth  River,  Va.,  waterway  to  soundB  of  North  Garolina i,  223;  ii,  1374 

,1  Erie  Basin,  Buffalo,  N.  Y.,  Lake  Erie  entrance i,614;  in,  3264 

i  Everett  Harbor,  Wash i,697;  it,3615 

'  Fall  River  Harbor,  Mass i,79,«19 

Falls  of  Ohio  River  at  Louisville,  Ky i,484;  in,2662 

Galveston  Harbor,  Tex *. i,366;  ii,  1974 

)  Galveston  Harbor,  Tex.,  inner  bar  to  Flfty-liret  street i,  368;  n,  1979 

I  Galveston-Houston  waterway,  Tex i,  370;  n.  1985 

I  Gloucester  Harbor,  Mass i,  46, 837 

Gowanus  Bay  channels.  New  York  Harbor,  N.  Y i,  130, 1118 

Grays  Harbor  and  bar  entrance,  Wash i,  687;  nr,  ShSZ 

Great  Lakes,  channels  in  connecting  waters  of i,  581 ;  ni,  3092 

'  Great Pedee  River,  S.  C i,247;  ii,  1547 

Gulfport,  Miss.,  channel  to  Ship  Island  llarbor i,33S;  u,  1835 

Hampton  Roads,  Va i,220;  n,  1366 

Harlx>r  Beach,  Mich i,575;  in,3U77 

Hay  Lake  channel,  St.  Marys  River,  Mich i,  586;  in,  3118 

Horn  Island  Harbor,  Miss  .' i,333;  n,  1828 

Hospital  Point,  Norfolk  Harbor,  Va i,218;  n,  1364 

Houston-Galveston  waterway,  Tex i,  370;  ii,  1985 

Hudson  River,  N.  Y _ 1,120,1038 

Illinois  and  Mississippi  Canal,  III i,  542;  in,  2957 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky i,  484;  in,  26«i2 

Kalamazoo  River,  Mich i,  551;  in,  29S4 

Kennebec  River,  Me i,  31, 789 

Kentucky  River,  K v i,  481 ;  in,  2MA 

Keweenaw  Bay  to  Lake  Sui)erior,  Mich.,  waterway it  512;  in,  2767 

lAniaa  Fork,  Bijr  Sandy  River,  Ky 1,479;  in,  2636,  2(>:^S 

Lorain  Harl>or,  Ohio i,  5^;  in,  3U»f< 

Louisville  and  Portland  Canal,  Ky i,  484;  in,  266J 

Loutre,  Pass  a,  Mississippi  River,  sill  across *^  344 ;  n,  lJs^2 

Ludington  Harbor,  Mich i,  562;  in,  3016 

Marquette  Harbor,  Mich : i,  514;  in,  2774 

Mauniee  Bay  and  River,  Ohio  (see  Toledo  Harbor) i,  592;  in,  3150 

Michigan  City  outer  harbor,  Ind i,  544, 545;  ni,  2^Hii» 

Michigan  Lake-Sturgeon  liav  Canal,  including  harbor  of  refuge. .  i,  522;  in,  2S15 

Mississippi  River,  Head  of  l^asses  to  Ohio  River i,  707;  S.,  3, 40 

Mississippi  River,  between  Missouri  and  Ohio  rivers i,  412;  ii,  2129 

Mississippi  River,  between  Missouri  River  and  St.  Paul it  415;  ii,  216;^ 


I 

I 
I  ! 


Mississippi  River,  sill  acro.ss  Pass  a  Loutre i,  844;  ii,  1SS2 

Mis-sissippi  River,  betwtren  St.  Paul  and  Minneapolis i»420;  n,  22:W 

Mississippi  River,  Southwest  Pass i,  345;  ii,  1 8S2 

Mississippi  River,  Vicksburg  Harbor,  Miss i,  392;  ii,  2050 

Mobile  Harlxir,  Ala i,  322;  ii,  180:^ 

Monongahela  River,  W.  Va.  and  Pa i,  457, 458;  in,  2494, 24W 

Mormon  channel,  San  Joaquin  River,  Cal i,  643;  in.  3415 

Narraeransett  liav,  R.  1 1,77,917 

Neebish  channels,  St.  Marys  liiver,  Mich i,586;  ni^3118 

New  Haven  Harbor,  Conn i,  94, 977 

Now  London  Harbor,  Conn i,  89,971 

New  York  Harbor,  N.  Y.,  Ambrose  channel 1,127,1113 

New  York  Harbor,  N.  Y. ,  Gowanus  Bay  chamiels i,  ISO,  1118 

Norfolk  Harbor,  Va.,  Hospital  Point if  218;  n,  i:i64 

Norfolk  llarbor,  Va.,  waterway  to  sounds  of  North  Carolina i,223;  n,  1374 

Northern  and  Nortliwestern  Lakes,  cliaunels  connecting i,  581 ;  in,  3092 

Oakland  Harbor,  Cal 1,640;  ni,3409 

Ocinulgee  River,  Ga i,2r3;  ii,  1657 

Ohio  River,  Dams  Nos.  2-5 i,464;  in,  2514 

Ohio  River,  Dams  Nos.  8,  11,  13,  and  18 i,470;  in,  2566 

Ohio  River,  Dam  No.  37 i,464;  in,2428 

Ohio  River  Falls  of,  at  Louisville,  Ky i,484;  m  2662 
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Continuing  contracts — Continued. 

Ouachita  River,  Ark.  and  La i,387;  ii,2039 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,  223;  ii,  1374 

Pascagoula  River,  Miss.,  below  mouth  of  Dog  River i,  333;  ii,  1828 

Pasquotank  River,  N.  C,  waterway  via i,  223;  ii,  1374 

Passaic  River,  N.  J 1,134,1132 

Pass  a  I^utre,  M issi.saippi  Ri ver,  sill  across i,  344 ;  1 1, 1882 

Patapsco  River,  Md.,  and  channel  to  Baltimore i,  178, 1252 

Patapsco  River,  Md. ,  channel  to  Curtis  Bay i,  180, 1255 

Patapsco  River,  Md.,   harbor    of    southwest  Baltimore   (Spring  liar- 
den) 1,181,1256 

Pedee  River,  S.  C i,247;  ii,  1547 

Plaquemine  Bayou,  La i,  350;  ii,  1895 

Portage  Lake,  Mich. ,  harbor  of  refuse i,  505;  iii,  3025 

Portl^d  Harbor,  Me.,  including  Back  Cove i,  32, 791 

Potomac  River  below  Washington,  D.  C i,  197, 1309 

Providence  River,  R.  I i,  77, 917 

Red  Hook  channel,  New  York  Harbor,  N.  Y 1,130,1118 

Rockland  Harbor,  Me 1,28,788 

Sacramento  River,  Cal 1.645;  in,  3417 

St.  Johns  River,  ITa. ,  Jacksonville  to  tlie  oce^n i,  280;  ii,  1685 

St.  Joseph  Harbor,  Mich i,  547;  in,  2976 

St.  Marys  River,  Mich.,  at  the  falls i,583;  ni,3096 

St.  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels i,  586;  ni,  3118 

Sandbeach  harbor  of  refuge,  Mich i,  575;  ni,  3077 

San  Diego  Harbor,  Cal i,63l;  ni,3383 

San  Francisco  Harbor,  Cal i,  640;  ni,  3408 

San  Joaquin  River,  Cal.,  Stockton  and  Mormon  channels i,643;  ni,  3415 

San  Pablo  Bav,  Cal i,641;  ni,  3411 

San  Pedro  Bay,  Cal i,632;  ni,3;^5 

Saugatuck  Har})or,  Mirh i,  551 ,  ni,  2984 

Savannah  Harbor,  (ia i,  262;  n,  1639 

Savannah  River,  Ga.,  between  Augusta  and  Savannah i,  265;  n,  1648 

Ship  channel  connecting  waters  of  the  Great  l^kes i,  581 ;  ni,  3092 

Ship  Island  Harbor,  Mis-s.,  channel  to  Gulfport i,  338;  ii,  1835 

South  Chicago  Harbor,  111.  (see  Calumet  Harbor) i,  538;  ni,  2924 

Southwest  Baltimore  Harbor,  Md.,  at  Sprinj^  Garden i,  181, 1256 

Southwest  Pass,  Mis.Mistfippi  River i,  345;  n,  1882 

Spring  Garden,  Southwest  Baltimore  Harbor,  Md i,  181, 1256 

Staten  Island  Sound,  N.  Y.  and  N.  J i,  136, 1135 

Stockton  channt'l,  San  Joacjjuin  River,  Cal 1 i,  643;  m,  3415 

Sturgeon  Bay  Canal,  including  harbor  of  refuge i,  522;  ni,  2815 

Superior  Harbor,  Wis i,  505;  ni,  2747 

Superior  I^ke  to  Keweenaw  Bav,  Mich.,  waterway i,  512;  ni, 2767 

Tacoma  Harbor,  Wa,sh '. i,694;  iv,3609 

Tampa  Bay,  Fla i,  293;  ii,  1704 

Tennessee  River,  Ala.,  Colbert  and  Bee  Tree  shoals i,445;  n,  2357, 2360 

Toledo  Harbor,  Ohio i,  592;  ni,  3150 

Tombigbee  River,  Ala.,  between  mouth  and  Demopolis 1,326,327;  n,  1815 

Trinity  River,  Tex. ,  locks  and  dams i,  372;  n,  1993 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky i,  479;  ni,  2636, 2638 

Turners  Cut,  N.  C,  waterway  via ' i,  223;  ii,  1374 

Union  River,  Me i,  23,  781 

Vicksbnrg  Harbor,  Miss i,392;  n,2050 

Warrior  River,  Ala.,  above  Tuscaloosa i,  325;  ii,  1812 

Warrior  River,  Ala.,  below  Tuscaloosa i,  325;  ii,  1813 

Washita  (Ouac-hita)  River,  Ark.  and  La i,  387;  n,  2a39 

Waukegan  Hari)or,  111 i,532;  ni,2843 

White  River,  Ark.,  locks  and  dams  on  upper  portion i,  403;  n,  2102 

Wilmington,  Cal.,  outer  harbor i,632;  Hi,3385 

Wilmington,  Del.,  harbor  at 1,166,1237 

Winyah  Bay,  S.  C i,249;  n,  1549 

Yazoo  River,  Miss.,  at  the  mouth i,  392;  ii,  2050 

Contracts,  continuing.     tSee  Continuing  contracts. 

Cooney,  Annie  (schooner),  removal  of  wreck  of i,  156, 1 200 

Cooper  Creek,  N.  J.: 

Bridge  at  Stoys  Landing i,  714 

Improvement  of i,  158, 1229 
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Cooper  Creek,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1^7 

Coosa  River,  Ga.  and  Ala.: 

Examination  and  survey i,  318, 322 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge..  1,317,318;  ii,  1785 
Improvement  below  EastTenn.,  Va.  and  Ga.  R.  R.  bridge..  1,317,319;  ii,  1788 
Operating  and  care  of  locks  and  dams i,  321 ;  ir,  1791 

Coosawattee  River,  Ga.,  improvement  of i,320;  ii,  1789 

Coos  Bay,  Harbor,  and  River,  Greg. : 

Improvement  of  entrance  to  bav  and  harbor i,  653, 663;  iii,  3439, 3468 

Improvement  of  harbor  by  dre(lging i,  655, 663;  iii,  3442, 3468 

Improvement  of  river i,  656, 663;  iii,  3444, 3468 

Coquille  River,  Greg. ,  improvement  of i,  651, 663;  iii,  3436, 3468 

Core  Creek,  N.  C,  examination  and  survey  for  waterway  via i>227;  ii,  1387 

Core  Sound,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Coniey  Bayou,  La. ,  improvement  of i,  389;  ii,  2043, 2046 

Corps  of  Engineers : 

Battalion  of  Engineers 1,12,13,751,754,758 

Engineer  equipment  of  troops  and  civilian  assistants  to  engineer  offi- 
cers    1,17,766,773,775 

Engineer  School  of  Application,  including  report  on  methods  of  con- 
structing buildings  for I,  12,14,15,741,751;  iv,  3866, 4183 

I^ws  of  58th  Congress,  2d  session,  affecting  the iv,  4223, 4314 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  745 

Personnel i,  3 

Coscob  Harbor  and  River,  Conn.: 

Construction  of  bridge i,  715 

Improvement  of i,  106,992 

Courier  (sloop),  removal  of  wreck  of i,  125, 1052 

Cowlitz  River,  Wash.,  improvement  of i,  682;  iii^:{555 

Coyote  Creek,  Cal. ,  bridge  near  Alviso i,  714 

Craft,  water: 

See  also  Dredge  boats  and  Wrecks, 

Observations  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  draft  at  piers i v,  3743 

Rules  governing  running  of  steamboats  on  certain  streams i,  710 

Craven  County,  N.  C. ,  bridge  of i,  721 

Croatan  Sound,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

Crockett,  Fort,  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  till 1,381;  11,2011 

Crooked  (Carrabelle)  River,  Fla. : 

Improvement  of  Carrabelle  bar  and  harbor i,  302;  ii,  1762 

Removal  of  wreck  near  mouth  of i,  321 ;  ii,  1792 

Cross  ledge  light,  Delaware  Bay,  removal  of  wreck  near i,  156, 1200 

Crystal  River.  Fla.,  improvement  of i,  295;  ii,  1707 

Cumberland  River,  Tenn.  and  Ky, : 

Bridge  across,  at  Carthage i,  711 

Bridge  across  South  Fork  near  Burnside,  Ky i,  714 

Gauging  (.«se6  Mississippi  River  Commission) i,  707;  S.,7,63 

Improvement  al>ove  Nashville,  Tenn i,  440;  ii,  2343 

Improvement  below  Nashville,  Tenn i,  438;  ii,  2340 

Cumberland  Sound,  Ga.  and  Fla. : 

Improvement  of i,  277;  ii,  1664 

Improvement  of  waterway  between  Savannah  and  Fernandina. . .  i,  276;  ii,  1662 
Removal  of  wrecks i,  279;  ii,  1668 

Current  River,  Ark.  and  Mo.,  improvement  of i|407;  ii,  2113 

Currituck  Sound,  N.  C: 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  224;  ii,  1376 

Curtis  Bay,  Baltimore,  Md.,  improvement  of  channel  to i,  180, 1255 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i,305;  ii,1766 

Cuyahoga  River,  Ohio: 

See  also  Cleveland  Harbor. 

Improvement  of  Cleveland  Harbor i,  600, 1209;  in,  3174 

Reports  on  floods  and  on  sediment  and  discharge  observations iv,  3803, 3813 
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Cypress  Bayou,  Tex.  and  La.: 

Examination  of,  including  lakes  between  Shreveport,  La.,  and  Jeffer- 
son, Tex 1,398;  ii,  2075 

Improvement  of,  including  lakes  between  Shreveport,  La.,  and  Jeffer- 
son, Tex 1,386;  ii,2037 

B. 

Dailey,  Chief  Justice  (schooner),  removal  of  wreck  of i,  125, 1052 

Daisy  (canal  boat),  removal  of  wreck  of i,  156, 1200 

Dalecarlia  reservoir,  Washington  Aqueduct,  D.  C i,  726;  iv,  3883 

Dale  County,  Ala.,  bridge  of i,  712 

Damariscotta  Lake,  Harbor,  and  River,  Me. : 

Bridge  between  Newcastle  and  Nobleboro i,  719 

Examination  of  harbor  and  river i,  34,  795 

Dams.     See  Canals  and  Waterways. 

D*  Arbonne  Bayou,  La.,  improvement  of i,  389;  ii,  2043,  2046 

Darien  Harbor,  Ga. : 

Bridge  across  Middle  North  River i,  718 

Improvement  of i,  268;  ir,  1651 

Davidson,  Gen.  William  Lee,  monument  to i,  742;  iv,  4201 

Davis,  Chas.  H.  (steamer),  removal  of  wreck  of i,  608;  iii,  3207 

Davis  Island  dam,  Ohio  River,  Pa. : 

Harbor  lines  to  Dam  3,  near  Osborii,  Pa i,  709;  iii,  2554 

Operating  and  care i,  464;  in,  2512 

Debris,  mining,  in  California i,  706;  iv,  3693 

Deep  Creek  Branch,  Elizabeth  River,  Va. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

Defenses,  seacoast.     See  Fortifications. 

Delaware  Bay  and  River,  N.  J.%  Pa.,  and  Del.: 

Defenses  of i,  5, 10 

Delaware  Breakwater,  Del.,  maintenance  and  repair  of i,  154, 1197 

Dredge  boat  for  river,  construction  of i,  151 ,  1214 

Harbor  of  refuge  in  bay,  construction  of i,  154, 1199 

*     HarlK)r  of  refuge  in  bay,  examination  of i,  157, 1215 

Improvement  of  river,  including  dredge  construction i,  149, 1181, 1214 

Lewes,  Del. ,  iron  ^)ier,  maintenance  and  repair  of i,  153, 1 197 

Marcushook,  Pa. ,  nnprovement  of  ice  harlx)r i,  153, 1 196 

Waterwav  to  Chin(!otoague  Bay,  Va.,  improvement  of r,  175, 1247 

Wrecks,  removal  of i,  156, 157, 1200, 1201 

Delta  Point,  La.  («<?<?  Mississippi  River  Commission) i,  707;  S.,  3, 40 

Denny  &  Company,  W.,  bridge  of i,  712 

Department  of*^  Justice.     .SV^  Attorney-General. 

Departments,  Executive,  Washington,  D.  C,  telegrai)h  line 1,731,732;  iv,  3954 

Depere,  Wis.: 

Bridge  across  Fox  River i,  715 

Improvement  of  Fox  River  above i,  533;  in,  2846 

Improvement  of  Fox  River  below  (.v^r  (ireen  Bay  Harbor) i,  520;  ni,  2813 

Depots,  engineer i,  13, 15,  760,  773,  775 

Derelicts.     See  W' recks. 

Deny  station,  La.,  bridge  acrops  Cane  River i,  718 

Des  Allemands  Bayou,  La. ,  bridge  across I,  720 

Deschutes  River,  Wasli. : 

Bridge  at  Olympia i,  718 

Improvement  of  01ymi)ia  Harbor i,  693;  iv,  3607 

Des  Glaises  Bayou,  La. ,  bridge  near  Moreauville i,  713 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 
care.. i,418;  n,2196 

Des  Plaines  River,  111.,  survey  for  waterway  from  Lockport,  111.,  to  St. Louis, 

Mo 1,540,707;  hi,  2931;  S.,11,53 

Details,  technical,  of  engineering  methods.     See  Technical  details. 

Detroit  and  Mackinac  Railway  Conn)any,  bridge  of i,  717 

Detroit,  Monroe  and  Toledo  Short  Lme  Railway,  bridge  of i,  717 

Detroit  River,  Mich. : 

Examination  and  survey  of  back  channel  at  Wyandotte i,  591;  iii,  3140 

Improvement  of .* i,  689;  in,  3130 
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Di^troit  River,  Mich.— Continued. 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  581 ;  in,  W2 

I  Survey  from  Detroit  to  Lake  Erie,  final  re|K)rt  on i.  h\i\ 

I  Surveys,  etc.  (we  Northern  and  North westwn  Lakes) r,  7:^2;  iv.-KJol 

I  Deviation  of  the  compasH,  west  end  of  Lake  Superior i,  737;  iv.  41^2 

I  I)iKat>i>earing  jriin  carriages i.n.7 

Diwharjre  lucasuTviuenti?.     Nr  (iauging. 
Ditvnal  Swamp  Canal,  Va.  and  N.  C.: 

I  Kxam ination  and  8ur\ey  for  waterway  via  - i,  227 ;  ii,  1;»87 

Improvement  of  waterway  via i»223;  n,  l:>74 

I  District  of  C-olumbia.     »Sf«;  Washington. 

Divi<lii»K  Cnvk  (I^Trapiw  River),  Md.,  improvement  of i,  1*^1270 

Division,  enginiH'rs --  —  ...... i.  b 

DiviHii m»,  enjf in(H3r - i.  IS 

%»  Doboy  bar,  (Ja.,  improvement  of i,268;  ii,  1651 

I>o<*k  lintnj.     See  Harbor  linefc". 
Voii  River,  Miw. : 

Bridge  in  Jackson  County i, 71. 

improvement  of  (nee  I^ascagoula  River) i,  333;  ii,  1>-^ 

Dora,  Amy  (steamer),  removal  of  wreck  ot i,  193, 1274 

Do8i)aluH,  Cal.,  bridge  across  San  Joaquin  River i,719 

Double  Bayou,  Tex.,  improvement  of i,373;  ii,1999 

Drawbridges: 

See  aUo  Bridget*. 

Rules  for  oiH^ning  of i,  71ft 

DrawiiigH.     >Ve  Maps. 
Dredgt*  boats: 

Anhtabula  Harbor,  Ohio 1,604,1209;  in,3iy:J 

Charleston  Harbor,  S.  C i,25tt,1202;  ii,l^ 

Cleveland  Harbor,  Ohio ^ 1,600,1209;  iii,8174 

Columbia  River,  Oreg.  ami  Wash.,  moutli  of 1,678,1205;  iii,3543 

Conneaut  Harbor,  Ohio 1,605,1209;  iii,:^) 

Delawart^  River 1,151,1181,1214 

ErieLiike 1,592, 1201* 

Fairpf)rt  Harl>or,  Ohio 1,602,1209;  iii,3188 

Flonda,  works  in i,300;  ii,17l3 

Key  West  Harbor,  Fla 1,288,1213;  ii,  IfiJC 

Michigan  I^ake,  harbors  on  eastern  shore 1,549,553,555,563, 1211 

Mi«?iHsil>pi  River,  passes  of 1,345,346,1203,1204;  11,1^^2 

New  York  HarlK)r,  N.  Y 1,127, 1113, 12i>S 

( )regon  coa.-*t  harborx  sout  li  of  Columbia  River i,  6<W;  iii,  34t* 

Pcnsacola  Harbor,  Fla 1,313,1207;  ii,  177VJ 

St.  Johns  River,  Fla i,  280,  1206;  ii,  U»5 

Sandusky  Harl)or,  Ohio 1,594,1209;  iii.SUV 

Savannah  Harlx)r,  Ga •. i,  262,  1212;  ii,  16:» 

Southwest  Pass,  Mississippi  River 1,345,1204;  ii,  ISS*- 

TolMo  Harbor,  Ohio 1,592,1209;  iii,,U^ 

Du  r><»is,  Jennie  R.  (scluxMier),  rt^moval  of  wret^k  of I,^.HI0 

Duck  Creek  (Smyrna  River),  I>el.,  improvement  of i,  174,  124-t 

Dnck  Creek,  Wis.,  bridge  acros.M,  ne4ir  town  of i,  "l*^ 

I)n<k  lslan<l  Harbor,  Conn.,  construction  of  liarbor  of  refuge 1,92,W75 

Duluth  Canal  and  Harlx>r,  Minn.: 

(  ity  bridire  across  canal 1.711 

Iiiiprovcnicnt  of,  int  hiding  description  of  plant  and  methoils  employed 

in  building  concrete  sjiuth  pier  at  SujH»rioriintry 1,505;  iu,2747;  iv,.T7^ 

I  in  j)rov('rncnt  of  channels  in  waters  connecting  Great  Lakes....  i,  581;  in,oOi*2 
Duncan  rocks.  Straits  of  Juan  de  Fuca,  Wash.,  examination  for  removal 

of 1,703;  iv,:U52»J 

Dunkirk  Harl)or,  N.  Y.,  improvement  of i,611;  ii^oi^^l 

DuniulUm,  Fla.,  bri<lg<»  across  Withlacoochee  River i, 71i 

Dutch  Island  IIarlH)r,  R.  I.  («€tf  Narragansett  Bay) 1,78,917 

Duwaniish  River,  Wash: 

Bridge  near  Seattle i,  717 

Iniprovcnicnt  (»f  {st'e  Puj^et  Sound) I»tt91;  iv,3604 

Duxbury  Harbor,  Ma.«s.,  improvement  of i,62,  S61 

Dyer  County,  Tenn.,  bridge  of 1.713 
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Eagle  ilarbor,  Mich.,  Btrandinj^  of  steaxner  Hutchinson  near i,517;  ni,  2782 

East  Bay,  Fla.,  exauiiuation  ofiipper 1,322;  n,  1792 

East  (Ambrose)  channel,  New  York  Harlxir,  N.  Y.,  improvement  of- .  i,  127, 1113, 1208 
East  Chester  Creek,  N.  Y. : 

Examination  witli  a  view  to  improvement i,  126,  1061 

Improvement  of i»lll,  1016 

Survey  regarding  cost  of  maintaining  improved  channel i»  112, 1018 

Eastern  Branch,  Elizabetli  liiver,  Va.  («€<' Norfolk  Harbor) i,  218;  ii,  1364 

Eastern  Branch  of  the  Potomac  ( Anacostia  River) ,  D.  C. : 

Construction  of  railroad  bridge  across i,  714 

Harbor  lines 1,709,1351 

Improvement  of i,  197, 1310 

Survey  of  United  States  land  i^-ithin  flats  of 1,19 

East  Haven  Harbor  and  River,  Conn.,  construction  of  bridge i,  721 

East  Liverpool,  Ohio: 

Bridge  across  Oliio  River i,  711 

Improvement  of  Ohio  River ^ i,  451;  in,  2406 

East  Pascagoula  River,  Mis>^. : 

Bridge  near  Scran  ton i,717 

Improvement  of i,  333;  ii,  1828 

East  Pa£»,  Carrabelle  Harbor,  Fla.,  improvement  of i,^^02;  ii,  1762 

East  River,  Cia.  (w«  Brunewiik  Harbor) i,274,  u,  1659 

East  River,  N.  Y.: 

Harbor  lines 1,709,1096,1098,1101,1105 

Improvement  of i»  116, 1028 

Removal  of  wreck 1,126,1053 

East  River,  Wis.,  bridge  at  Green  Bay i,  719 

Echo  Bay  Harbor,  N.  Y. ,  improvement  of i,  1 10, 1014 

Edenton  Bav,  N.  C,  improvement  of i,  226;  ii,  1378 

Edgartown  Ilarbor,  Mass. ,  examination  for  liarl>or  of  refuge i,  87, 949 

Edeecomb,  Me.,  l)ridge  of  town  of i,  717 

Edison  Slough,  Wash.  (,sy<?  Paget  Sound ) i,  691 ;  iv,  3604 

Edisto  River,  S.    C,   eximiination   from   mouth  to  Aiken  and   Edgefield 

line 1,261;  ii,  1585 

Edisto  (South)  River,  S.  C,  waterway  via i,259;  n,  1563 

Eel  River,  Mass.  («£'^  Plymouth  Harbor) i,  63, 862 

Egbert,  Fort,  Alaska,  roarl  to  Valdes i,  744;  iv,  4217 

Eighteenmile  Creek,  N.  Y.: 

Examination  and  survev  of  C)lcott  Ilarbor i,  630;  in,  3354 

Harbor  lines  at  OUott  Harbor i,709;  in,  3378 

Improvement  of  Olcott  I  larbor i,620;  in,  3331 

Elbow  Riffle,  Chehal is  River,  Wash.,  bridge  at i,717 

Electrical  connections  at  fortiQcations i,9, 11 

Elisabeth  River,  N.  J .,  improvement  of i,  143, 1 150 

Elisabeth  River,  Va.: 

Examination  and  s?urvev  for  waterwav  from  Norfolk  to  Beaufort  In- 
let  .' .* 1,227;  11,1387 

Improvement  of  Norfolk  ilarbor  and  its  approaches,  including  Hos- 
pital Point 1,218;  11,1364 

Improvement    of     waterway    to    Albemarle    Sound,    via    Currituck 

Sound 1,224;  n,  1376 

Improvement  of  waterwav  to  sounds  of  North  Carolina,  via  Pasquotank 

River .* i,  223;  n,  1374 

Improvement  of  Western  Branch i,  219;  ii,  1366 

Elizabethtown,  111.: 

Examination  of  Ohio  River  at i,  456;  in, 2453 

Improvement  of  Ohio  River i,  451, 455;  in, 2406 

^  Elkpoint,  S.  Dak.  (g^*;  Miss^ouri  River) i,431;  n,2300 

Elk  River.  Md.: 

Improvement  of i,  181 ,  1256 

Kemoval  of  sunken  piles,  rafts,  etc i,  193, 1274 

Elk  Eiv^,  Tenn.  and  Ala.,  examination  of i|451;  n,2397 
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Elk  River,  W.  Va.: 

Bridge  at  mouth  of  Blue  Creek i,  717 

Bridge  at  mouth  of  Little  Otter  Creek i,  715 

Examination  of i,  476;  iii,  2582 

Elk  River  Shoals  Canal,  Tennessee  River,  Ala. . .  ^ i,  445;  ii,  2357,  2360,  2378 

Embankments i,  10, 12 

Emlin,  C.  (steamer),  removal  of  wreck  of i,  321 ;  ii,  1792 

Emplacements i,  6, 7, 8 

Employees  as  civilian  assistants  to  engineer  officers i,  17 

Enclicott  Board i,  5 

Engineer  depots i,  13, 15,  760,  773, 775 

Engineer  divisions i,  18 

Engineer  ec^uipment  of  troops i,  17,  766,  773,  775 

Engineering  methods,  technical  details  of.    See  Technical  details. 

Engineer  ofiicers,  civilian  assistants  to i,17 

Engineer  School  of  Application,  including  report  on  methods  of  constructing 

buildings  for 1,12,14,15,741,751;  iv,  3866,  4183 

Engineer  troops.     See  Troops. 

Engineers,  Battalion  of 1,12,13,751,754,758 

Engineers,  Boards  of.     See  Boards. 
Engineers,  Corps  of : 

Battalion  of  Engineers i,  12, 13, 751,  754,  758 

Engineer  equipment  of  troops  aad  civilian  assistants  to  engineer  ofiB- 

cers 1,17,766,773,775 

Engineer  School  of  Application,  including  report  on  methods  of  con- 
structing buildings  for i,  12, 14, 15,  741, 751 ;  iv,  3866,  4183 

Laws  of  58th  Congress,  2d  session,  affecting  the iv,  4223,  4314 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  745 

Personnel .' i,  3 

Engineers,  division i,  18 

Engineers,  Office  of  the  Chief  of,  officers  on  duty i,  745 

Engineers,  The  Board  of i,  4,  749 

Equipment,  engineer,  of  troops i,  17,  766,  773,  775 

Erath,  Mrs.  Catherine,  bridge  of i,  714 

Erie  Basin,  Buffalo,  N.  Y.: 

Examination  and  survey i,  618;  in,  3304 

Improvement  of  Buffalo  entrance i,  615;  iii,  3267 

Improvement  of  Lake  Erie  entrance i,  614;  iii,  3264 

Erie  Harbor,  Pa.,  improvement  of i,  609;  in,  3243 

Erie  Lake  (see  aho  Northern  and  Northwestern  Lakes): 

I                           Break  water  construction  in  Buffalo  (N.  Y.)  district,  pictorial  engineer- 
ing history  of rv,  3818 

Dredge  boat  for  harbors  on i,  592, 1209 

Removal  of  wrecks i,  607, 608;  in,  3206, 3207, 3208, 3209 

Water  levels  (1860-1904)  and  discharges  (1860-1903) i,736;  iv,  4057, 4058 

Esau,  A rk. ,  bridge  across  Fourche  Le  Fevre  River i,  716 

1                    Escambia  River,  Fla.,  improvement  of i,  315;  n,  1781 
Esopus  Creek,  N.  Y.  (see  Saugerties  Harbor) i,  122, 1045 

Essex  County,  N.  J.,  bridge  of i,  717 

Estero  Creek,  or  River,  Fla. ,  examination  of i,  301 ;  ii,  1719 

Estherville-Minim  Creek  Canal,  S.  C.  (see  Santee  River) i,  251;  ii,  1552 

1  Estimates  of  appropriations  required: 

Fortifications i,  12 

Rivers  and  harbors,  etc i,  18 

Eureka,  Cal.  (see  Humboldt  Harbor) i,  649;  in,  3422 

Evanaville,  Ind.: 

Examination  for  dam  in  Ohio  River  for  harbor  at i,  456;  in,  2465 

Improvement  of  Ohio  River 1,451,455;  in,  2406 

Everett,  Mass.,  bridge  across  Maiden  River  to  Medford i,  716 

Everett,  Wa.«h.: 

Bridge  of  city  across  Snohomish  River i,716 

Improvement  of  harlx)r i,697;  iv,3615 

Examinations  of  rivers  and  harbors,  estimate  of  appropriation  for i,  705 

Executive  Departments,  Washington,  D.  C,  telegraph  line 1,731,732;  iv,3954 

Executive  Mansion  and  office,  Washington,  D.  C i,  730;  iv,  3899, 8901, 3906 

Exertion  (lighter),  removal  of  wreck  of 1,217,1342 

Exeter  River,  N.  H.,  improvement  of i  39 
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Fairhaven,  Mass.: 

Defenses  of  New  Bedford i,  5 

Improvement  of  New  Bedford  Harbor i,  74, 911 

Fairmont,  W.  Va. ,  bridge  across  West  Fork  River i,  716 

Fairport  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction i,  602, 1209;  in,  3188 

Removal  of  wrecks i,  607,  608;  iii,  3206,  3207, 3208 

Reports  on  floods  and  on  sediment  and  discharge  observations  in  Grand 

River iv,  3803, 3813 

Fairy  Lake,  Tex.  and  La. : 

Examination  of  Cypress  Bayou,  including i,  398;  ii,  2075 

Improvement  of  Cypress  Bayou,  including i,  386;  ii,  2037 

Falia,  Bogue,  La.,  improvement  of i,  355;  ir,  1905 

Fall  River  Harbor,  Mass.,  improvement  of i,  79, 919 

Falls  of  Ohio  River,  Louisville,  Ky: 

Examination  at  head  of i,  502;  in,  2702 

Improvement  of i,  484;  in,  2662 

Operating  and  care  of  Louisville  and  Portland  Canal i,  489;  in,  2664 

Falmouth  Harbor  and  Ponds,  Mass.,  examination  for  harbor  of  refuge i,  87, 949 

Feather  River,  Cal. : 

Improvement  of i,  645;  in,  3417 

Improvement  of,  by  California  Debris  Commission i,  706;  iv,  3693 

FenwicKS  Island  shoal,  Md. ,  removal  of  wreck  off i,  193, 1274 

Femandina,  Fla.: 

Improvement  of  Cumberland  Sound i,  277;  n,  1664 

Improvement  of  waterway  to  Savannah,  Ga i,  276;  n,  1662 

Ferry  (Fairy)  Lake,  Tex.  and  La.: 

Examination  of  Cypress  Bayou,  including i,  398;  n,  2076 

Improvement  of  Cypress  Bayou,  including i,  386;  n,  2037 

Fidelia  (barge),  removal  of  wreck  of i»  86, 929 

Filtration  plant,  Washington  Aqueduct,  D.  C i,  728;  iv 

Finders,  range  and  position i 

Fire  Island  Inlet,  N.  Y.  {see  Great  South  Bay ) i,  120 

Fishing  Creek,  N.  C,  improvement  of i,  230;  n 

Fish  River,  Ala.,  examination  of i,  343;  n 

Fish  traps  in  Puget  Sound,  Wash.,  inspection  of i,  703;  iv 
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1126 
1895 
1770 
3074 


3890 
8,11 
1036 
1477 
1858 
3625 

Fivemile  River  Harbor,  Conn.,  improvement  of i,  103,988 

Flag  River,  Wis.  (.«»£•€  Port  wing  Harbor) i,508;  in 

Flannery  (canal  l)oat),  removal  of  wreck  of i,  134 

Flat  Lake,  La.  {see  Grand  River) i,  350;  ii 

Flint  River,  Ga.,  improvement  of i,  308;  n 

Flint  River,  Mich.,  improvement  of i)574;  in 

Floating  of  loose  logs,  etc.,  on  certain  streams,  rules  governing i,  710 

Florence,  Wash.,  bridge  across  Stilaguamish  River i,  717 

Florida: 

Defenses  of  Kev  West  and  Tampa,  including   report  on   damp-proof- 
ing  .' 1, 5, 10;  IV,  3725 

Defenses  of  Pensacola,  including  rej)ort  on  damp-proofing  and  on  color- 
ing of  concrete  to  diminish  glare i,  5, 10;  iv,  3726 

Dredge  boat  fc^r  Key  West  Harbor i,  288, 1213 

Dredge  boat  for  IV-nsacola  I  larbor i,  313, 1207 

Dredge  boat  for  St.  Johns  River 1,281,1206 

Dredge  and  snag  boat  for  works  in i,  300;  ii,  1713 

Removal  of  water  hyacinths  from  waters  in i,  299;  n,  1712 

Florida    Coast    Line    Canal    and    Transportation    Company    {see    Indian 

River) i,285;  n,  1694 

Florida  East  Coast  Railway   Companv,  construction  of  basin  at  Miami, 

Fla., by .' i,286;  n,  1695 

Flushing  Bay  an<l  Creek,  N.  Y. : 

Bridge  ac-ross  creek  to  Newtown i,  713 

Examination  and  survey  of  bay i,  115, 127 

Improvement  of  bay i,  114, 1025 

Foreign  possessions.     See  Insular  posseasions. 

Fore  River,  Me.  (see  Portland) 1,32,33,791 
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Fore  (Weymouth)  River,  Ma^s.: 

Examination  and  survey i,  70, 891 

Improvement  of «— ...  i, 58, SSI 

Forked  Deer  River,  Tenn. : 

Examination  of h^^*  ii,  2351 

Improvement  of i>437;  ii,  23Si 

Fort  Crockett  Reservation,  Galveston,  Tex.,  construction  of  sea  wall«  em- 
bankment, and  fill  2 1,381;  11,2011 

Fort  Egbert,  Alaska,  road  to  Valdes i,744;  it,  4217 

Fortificatioiis  (see  also  Technical  details) : 

Appropriations 1,6, 11,12 

Arti llery  Torpedo  Board , x,lC 

Board  of  Engmeers,  The i,  4,  74V 

Board  on  Fortifications  or  other  Defenses  ( Eadicott  Board ) i,  E 

Board  of  Ordnance  and  Fortification i,5 

Carriages,  gun  and  mortar i,6,  i 

Emplacements,  modernizing  the  older i,i 

Estmiates  of  appropriations  reqmred i,l: 

Fmancial  statement - - i,  11 

(General  statement  and  progress  of  work... ...* i.i 

Gun  and  mortar  batteries,  induding  report  upon  test  of  bfant  me- 
ters   1,5,11,12;  iv,373J 

Insular  possessions ,.«. i,  10,1: 

Preservation  and  repair  of .,  i,^ 

Projects 1,5,11 

Range  and  position  finders i,  8.  li 

Searchlights  and  electrical  connections t,  9, 11 

Sea  wal£  and  embankments i,  10,  li 

Sites i,t>.  II,  11 

Submarine  mines i,  10, 1^ 

Supplies  for  seacoast  defenses 1,9, 1: 

Fort  I^avenworth,  Kans.,  engineer  depot 1,15,772 

Fort  Pierre,  S.  Dak.  («ee  Missouri  River) 1^431;  ii,230C 

Fort  Point  channel,  Boston,  Mass.,  improvement  of 1,56,852 

,  Fourche  Le  Fevre  River,  Ark.,  bridge  near  Esau i,  716 

Fourche  Ri\'er  Lumber  Company,  bridge  of 1,716 

Fox  River,  Wis.: 

Bridge  at  Depere i,  715 

Bridge  at  Littlechute ,       i,  713 

S  Improvement  of i,533;  iii,2846 

Improvement  below  Depere,  including  Green  Bay  Harbor i,520;  iii,  2813 

Oi>erating  and  care  of  locks  and  dams i,535;  in,  2852 

I  Franconia  (vessel) ,  removal  of  wreck  of 1,279;  ii,  1€6S 

Frankford  Creek,  Pa.,  removal  of  wreck  at  Philadelphia - ,  i,  156i,  120(1 

I  Frankfort  Harbor,  Mich.,  improvement  of i,566;  ui,302S 

Franklin,  Pa.,  bridge  across  Allegheny  River i,  730 

'   Fre^lerica  River,  Ga.,  examination  of i,  280;  ii,  1^4 

Frederick  the  Great,  statue  of 1,742;  fv,419il 

French  Broad  River,  Tenn. ,  improvement  of i,  447;  ii,  238^ 

Frenchman  Bay,  Me.,  defenses  of - i,c 

Frieinl,  Lottie  k.  (schooner),  removal  of  wreck  of i,  157, 1201 

Fuca,  J  uan  de,  St  rait^,  Wash. ,  examination  for  removal  of  Duncan  rodn.  i,  7<)3;  rv,  362^ 

G. 

Galena  River,  III.,  operating  and  care  of  lock  and  dam i,418;  ii,  220c 

Galleries,  cable 1,10,1: 

GalHpoli?,  Ohio,  ice  pier  ( !!<•<?  Ohio  River) 1.451;  iii,240^ 

Galve*?ton  and  Brazos  Canal,  Tex.  (^f^?  Brazos  River,  etc.) i|S74;  ii,  1995 

Galveston  Bay  and  HaH)or,  Tex.: 

Construction  of  sea  wall,  embankment,  and  fill  along  Fort  Crockett  Res- 
ervation, and  of  sea  wall  from  Thirty-ninth  to  Forty-fifth  street,  i,  381;  n,  2011 
Defenses  of,  including  report  on  damp-proofing  and  foundations. . .  x,  6;  iv,  372S 

Harbor  lines  at  Texas  City .- 1,709;  ii,20l2£ 

Improvement  of  Galveston-Texas  City  channel i,9S0;  11,1983 

Improvement  of  harbor  entrance 1,806;  ii,  1974 

Improvement  of  harbor  from  inner  bar  to  Fifty-first  street i,  368;  ii,  1979 
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Galveston  Bay  and  Harbor,  Tex. — Continued. 

Improvement  of  waterway  to  Houston i,  370;  ii,  1985 

Improvement  of  West  Bay 1,373,375;  ii,  1999,2002 

Gasoonade  River,  Mo.,  improvement  of i,  435;  ii,  2322 

Gasparilla    Sound,    Fla.,   examination   of,   including   cut-off    into  Lemon 

Bay 1,301;  ii,1722 

Gaugine: 

Columbia  River,  Orejr.  and  Wash i,  685;  iii,  3558 

Floods,  and  sediment  and  discharge  observationa  in  Cuyahoga,  Grand, 

and  Black  rivers,  Ohio..-. iv,3803,3813 

Michigan  Lake,  variations  in  surface  level  on  east  shore i,  544 

Mississippi  River  and  principal  tributaries i,  430,  707;  ii,  2296;  S.,  7, 63 

Northern  and  Northwestern  lakes,  levels  (1860-1904)  and  discharges 

(1860-1903) 1,736;  iv,  4057, 4058 

Gaysport,  Ohio,  bridge  across  Muskingum  River i,  720 

Gedney  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  127, 1113 

General  Franz  Sigel  (schooner),  removal  of  wreck  of i,608;  iii,3208 

Genesee  River,  N.  Y.: 

Bridge  at  Charlotte i,  717 

Improvement  of  Charlotte  Harbor i,  621;  in,  3332 

Geneva  County,  Ala. ,  bridge  of i,  711 

George  Lake,  8t.  Johns  River,  Fla.  {nee  Volusia  bar) i,  283;  ii,  1692 

Geoiiges  River,  Me.,  improvement  of i,30,  788 

Creorgetown  Harbor,  D.  C.     See  Washington. 
Greoigetown  Harbor,  S.  C. : 

Lxamination  and  survey i,  262;  ii,  1591 

Improvement  of  {sr^  Winyah  liay ) i,  249;  ii,  1549 

Georgia,  defenses  of  coast  of,  including  report  on  damp-proofing i,  5, 9;  iv,  3723 

Gertrude  (sloop),  removal  of  wreck  of i,  177, 1249 

Gilberton  ( barge) ,  removal  of  wreck  of i,  156, 1201 

Gilbertsville,  Ky.: 

Bridge  across  Tenne.'^see  River i,  712 

Improvement  of  Tenna^^eo  River  below  Riverton,  Ala i,  446;  ii,  2357, 2364 

Githens,  Mary  U.  (steamer) ,  removal  of  wreck  of i,  178, 1249 

Gladstone  Harbor,  Mich.,  examination  and  survey i,  536;  in,  2861 

Glencove  Harbor,  N.  Y.,  improvement  of : i,  114, 1024 

Glidden,  John  N.  (steamer),  removal  of  wreck  of i,591;  in,  3139 

Gloucester  County,  N.  J.,  bridge  of i,  714 

Gloucester  Harbor,  Ma.«NS.,  improvement  of i,  46, 837 

Golconda,  111.  (^^e  Ohio  River) i,4ol;  ni,  2406 

Golden  Grate,  Cal.,  channel  to  Karquines  Straits  (see  San  Pablo  Bay ) .  i,  641 ;  in,  341 1 

Goose  Island  fiat^,  Delaware  River,  removal  of  wreck i,  156, 1200 

Goshen  Creek,  N.  J.,  improvement  of i,  162, 1233 

Gosport  Harbor,  N.  II.  {^<ee  Isles  of  Shoals  Harbor) i,  37,  829 

Government  Triuting  Ofhce,  Washington,  D.  C. : 

Erection  of  new  building,  including  report  on  construction  methods, 

etc 1,739;  iv,  3819, 4179 

Repairs  to  old  building i,  740;  iv,  4180 

Telegraph  line i,  731,  732;  iv,3954 

Government  telegraph  line,  Wayhington,  D.  C i,  731,  732;  iv,  3954 

Governors  Island,  New  York  Ilarl)or,  N.  Y.,  enlargement  of 1,133,1124 

Gowanus  Bay,  Canal,  and  Creek,  N.  Y. : 

Bay  Ridge  and  Red  Hook  channels  and  Gowanus  Canal,  improvement 

of 1,130,1118 

Bridges  across  canal  at  Brooklyn i,  718 

Gowanus  Creek  channel,  improvement  of ^  132, 1123 

Granby,  S.  C. : 

Construction  of  lock  and  dam  in  Congaree  River i,  254;  n,  1557 

Improvement  of  Congaree  River  by  o[>en-channel  work i,  253;  ii,  1556 

Grand  Calumet  River,  111.  an<l  Ind.: 

Examination  up  to  one-half  mile  above  Hammond,  Ind i»541;  in,  2941 

Impx>ovement  of i,  539;  in,  2928 

Improvement  of  Calumet  (South  Chicago)  Harbor i,538;  iii,2924 

Grand  Ecore,  I-a.,  bridge  across  Red  River i,72l 

Grand  Haven  Harbor,  Mich. ,  improvement  of i,  «555;  in,  2998 

Graad  Marais,  Mich. : 

Improvement  of  harbor  of  refuge i,  516;  in,  2779 

Removal  of  wreck  off  entrance  to  harl>or i»517;  in,  2781 
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Grand  Marais,  Minn.: 

Examination  relative  to  east  pier i,618;  iii,2783 

Improvement  of  harbor i,  503 ;  iii,  2743 

Grand  Rapids,  Wabash  River,  lock  and  dam i,  492, 495;  in,  2672,  2675 

Grand  River,  La.,  improvement  of i,  350;  ii,  1896 

Grand  River,  Mich. : 

Improvement  of,  including  report  on  project  by  Board  of  Engineers  for 

Rivers  and  Harbors i,557;  iii,  2999, 3003 

Improvement  of  Grand  Haven  Harbor i,  555;  in,  2993 

Grand  River,  Ohio: 

Improvement  of  Fairport  Harbor i,  602, 1209;  in,  3188 

Reports  on  floods  ana  on  sediment  and  discharge  observations. ...  iv,  3803, 3813 

Grant,  Andrew  (canal  boat),  removal  of  wreck  of i,  126, 10^4 

Grant  (army  transport),  conversion  into  dredge i,  678, 1205;  in,  3543 

Grant  statue,  Washington,  D.  C i,731;  iv,3949 

Gravesend  Bay,  N.  Y. ,  harbor  lines  at  Coney  Island i,  709, 1 1 10 

Grays  Ferry,  Schuylkill  River,  Pa.,  removal  of  wreck i,  156, 1201 

Grays  Harbor,  Wanh. : 

Improvement  of,  including:  bar  entrance,  with  rejwrt  on  project  by 

Board  of  Engineers  for  Rivers  and  Harbors,  etc i,  687;  iv,  3583,  3585 

Improvement  of,  between  Aberdeen  and  the  entrance i,  689;  iv,  3601 

Great  Kanawha  River,  W.  Va. : 

Examination  and  survey  from  Lock  2  to  the  falls i,  476;  in,  2587 

Improvement  of i,  475;  in,  2575 

Operating  and  care  of  locks  and  dams i,  475;  in,  2577 

Great  Lakes: 

Breakwater  construction  in  Buffalo  (N.  Y. )  district,  pictorial  engineer- 

fif  ing  history  of i v,  3818 

Bulletins i,  736;  iv,4056 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  585;  in,  3102 

Defenses  of i,  5 

Discharges,  table  of  (1860  to  1903) i,  736;  iv,4058 

Dredge  boat  for  harbors  on  Lake  Erie i,  592, 1209 

Dredgeboatforharborspn  eastern  shore  of  LakeMichigan.  i,  549, 553, 555, 563, 1211 
Floods,  and  sediment  and  discharge  observations  in  Cuyahoga,  Grand, 

and  Black  rivers,  Ohio iv,  3803, 3813 

Harbors  on  south  shore  of  Lake  Ontario,  description,  facilities,  commer- 
cial statistics,  etc in,  3325 

Improvement  of  channels  in  w^aters  connecting i,  581 ;  in,  3092 

Navigation  of,  in  1841,  conditions  governing i,  732 

Survey  of  waters  connecting  lakes  Superior  and  Huron,  final  report  on.       i,  591 

Surveys  and  charts 1,732,737;  iv,4051 

Water  levels  (1860  to  1904) i,736;  iv,4057 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in i,  544 

Great  Pedee  River,  S.  C,  improvement  of i,  247;  n,  1547 

Great  Salt  Pond,  Block  Island,  R.  I.: 

Examination  for  harbor  of  refuge i,  87, 949 

Improvement  of i,  85, 927 

Great  Sod  us  Bay,  N.  Y.,  improvement  of  harlx)r i,622;  in,  3337 

Great  South  liav,  N.  Y. ,  improvement  of i,  120, 1036 

Green  Bay  Harfx)r,  Win. : 

Bridge  across  East  River -. i,  719 

Improvement  of i,  520;  in,  2813 

Green  Jacket  shoal,  Providence  River,  R.  I.,  removal  of i,  78, 919 

Greenport  Harbor,  N.  Y.,  removal  of  wrecks i,  125, 1052 

Green  River,  Ky. : 

Examination  for  dam  in  Ohio  River  to  increase  depth  on  sill  of  Lock  1, 

on 1,456;  in,  2465 

Improvement  above  mouth  of  Big  Barren  River i,  497;  in,  2677 

Operating  and  care  of  locks  and  dams i,  498;  in,  2679 

Greensboro,  N.  C,  monuments  to  Generals  Nash  and  Davidson  in  Guilford 

battle  grounds i,  742;  iv,  4201 

Greenville  Harbor,  Miss.  («^6  Mississippi  River  Commission) i,707;  S.,3,40 

Greenwich  Harbor,  Conn.,  improvement  of 1,105,989 

Greenwich  Township,  Conn.,  bridge  across  Coecob  (Mianus)  River  at  Cos- 
cob  Harbor I  716 
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Griggsville,  111.,  bridge  across  Illinois  River i,723 

Groseetete  Bayou,  La. ,  examination  of i,  365;  ii,  1924 

Groton,  Conn. ,  bridge  of  town  of,  across  Mystic  River i,  716 

Grounds,  public  buildings  and,  District  of  Columbia i,  780;  iv,  3899 

Guadalupe  River,  Tex.,  examination  from  San  Antonio  Bay  to  and  above 

Victoria i,381;  ii,2012 

Guam  Island,  defenses  of i,  10, 12 

Guilford  battle  grounds,  N.  C,  monuments  to  Generals  Nash  and  David- 
son     1,742;  IV,  4201 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor i,  338;  ii,  1835 

Gulf  States,  removal  of  water  hvacinths: 

From  Florida  waters I i,299;  ii,  1712 

From  Louisiana  waters i,  360;  ii,  1913 

From  Texas  waters i,  360 

Gull  rocks,  Newport  Harbor,  R.  L,  bridge  to  Sheeps  Point i,  719 

Gun    and    mortar    batteries,    including    report    upon    test    of    blast  me- 
ters    1,5,11,12;   IV,  3739 

Gayandot  River,  \V.  Va.,  improvement  of i,  478;  iji,  2635 

IT. 

Hackensack  River,  N.  J. ,  bridge  across i,  713 

Hague,  The,  Norfolk,  Va.,  harbor  lines  in  Smith  Creek i,  709;  ii,  1470 

Hall,  Willie  Lee  (schooner) ,  removal  of  wreck  of i,  227;  ii,  1380 

Halls  Slough,  Wash,  (.vee  Pnget  Sound) i,691;  iv,3604 

Hammond,  Ind.: 

Bridge  across  Calumet  River i,  71 1 

Improvement  of  Calumet  River i,  539;  in,  2928 

Hampton  Harbor  and  River,  N.  11.,  examination  of i,  69, 870 

Hampton  Roads,  Va.: 

Defenses     of,      including      report      on      damp-proofing    and    datum 

points 1, 5, 9, 10;  iv,  3721 

Improvement  of ...,  i,220;  ii,  1366 

Improvement  of  approaches  to  Norfolk  Harbor ' i,218;  ii,  1364 

Removal  of  wreck  off  Newport  News  Point i,  227;  n,  1380 

Handkerchief  shoal,  Mass. ,  removal  of  wreck  off i,  86, 929 

Hanging  Rock,  Ohio: 

Harbor  lines  in  Ohio  River  to  Ashland,  Ky i,  709;  iir 

Improvement  of  Ohio  River i,451;  in 

Harbor  Beach  (Sandbeach),  Mich.: 

Improvement  of  harlx)r  of  refuge i,  575;  iii 

Water  levels i,  736;  iv 

Harbor  lines,  establishment  of 

Anacostia  River,  I).  C i,  709 

Arthur  Kill,  N.  Y.  and  N.  J.,  stone  monuments 

Astoria,  Oreg i,  709;  in 

Battery,  the.  New  York,  N.  Y i,  709 


Columbia  River  at  Astoria,  Oreg i,  709;  in 

Coney  Island,  N.  Y i,  709 

Eastern  Branch  of  the  Potomac  (Anacostia  River),  I).  C i,  709 

East  River,  N.  Y i,  709, 1096, 1098, 1101 

Eighteenmile  Creek,  N.  Y.,  OUott  Harbor i,  709;  in 

Galveston  Bav,  Tex.,  at  Texas  Citv i,  709;  ii 

Gravesend  Bav,  N.  Y '. i,  709 

Hague,  The,  Norfolk,  Va i,  709;  ii 

Hudson  River,  N.  Y.,  at  the  Battery,  New  York  City i,  709 

Hudson  River,  N.  Y. ,  at  Yonkers.  .* i,  709 

Jacksonville,  Fla.,  near i,  709;  ii 

Kill  van  Kull,  N.  Y.,  stone  monuments  along  Staten  Island  shore 

McKeesport,  Pa i,  709;  in 

Mare  Island  Strait,  Cal i,  709;  in 

Missouri  River  at  St.  Joseph,  Mo i,  709;  ii 

Monongahela  River,  Pa i,  709;  in,  2551 

Newark  Bav,  along  Staten  Island  shore i,  709 
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Harbor  line^,  establi8hment  of— Continued. 

New  York  Harbor,  N.  Y.,  East  Kiver 1,709,1090,109^,1101,1105 

New  York  Harl)or,  N.  Y.,  Graveeend  Bay  at  Coney  Island i,  709, 1110 

New  York  Harbor,  N.  Y.,  Hudson  River  at  the  Battery 1,709,1127 

New  York  Harbor,  N.  Y.,  Newark  Bay,  along  Staten  Island  shore. .  i,  709, 1177 

New  York  Harbor,  N.  Y.,  vStaten  Island  shore,  ptone  monuments i,  129 

New  York  Harbor,  N.  Y.,  at  St.  George,  Staten  Island i,  709, 1175 

Norfolk  Harl)or,  Va 1,709;  ii,  1470 

North  (Hudson)  River,  N.  Y.,  at  the  Batterv,  New  York  City i,  700, 1127 

Ohio  River i,709;  ifi,2482,25M 

Olcott  Ilarlmr,  N.  Y i,  709;  xii,a378 

Port  Morris  New  York,  N.  Y 1,709,1105 

PortPerrv,  Pa 1,709;  an,  2553 

Potomac  River,  at  Washington,  D.  C 1,709,1351 

Sabine  Pass,  Tex 1,709;  ii,  1968 

St.  George,  Staten  Island,  N.  Y .^1,709,1175 

St.  Johns  River,  Fla.,  near  Jacksonville i,  709;  ii,  1 757 

St.  Joseph,  Mo 1,709;  ii,  2334 

Kmith  Creek,  Norfolk  Har}x)r,  Va i,  709;  ii,  1470 

Staten  Island,  N.  Y.,  in  Newark  Bay i,  709, 1177 

Staten  Island,  N.  Y.,  at  St.  (ieorge i,  709, 1175 

Staten  Island,  N.  Y.,  waterfront,  stone  monuments i,  129 

Steul)enville,  Ohio i,709;  in,  2482 

Stonv  Point,  Buffalo,  N.  Y 1,709;  iii,:j316 

Texas  Citv,  Tex i,709;  ii,2026 

The  Hague,  Norfolk,  Va i,709;  ii,  1470 

Urbana  Creek,  Va 1,709,1359 

Vallejo,  Cal i,709;  in,  3430 

Washington,  D.  C 1,709,1351 

Yonkers,  N.  Y i,70d,1108 

Harl>ors  and  rivers.     Sfe  Rivers  and  harbors. 

Harlem  (Bronx)  Kills,  Harlem  River,  N.  Y.,  examination  of i,  127, 1064 

Harlem  River,  N.  Y.: 

Bridge  at  Tw6  hundred  and  seventh  street,  New  York i,  714 

Examination  of  Harlem  (Bronx)  Kills i,  127, 10&4 

Improvement  of ,.  i,  117, 1031 

Harlowe  Creek,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227 ;  ii,  1387 

Improvement  of  waterway  via i>235;  ii,  1485 

Harris  County,  Tex. ,  bridge  of i,  719 

Hartford,  Conn.,  improvement  of  Connecticut  River  below i,  91,973 

Hartfonl,  W.  Va.,  ice  harlx>r  (xr^- Ohio  River) i»451;  iii,  24i)6 

Hart,  Levi  (schooner),  removal  of  wreck  of i,  86, 930 

Harvesta  chemical  conipound,  use  of 1,299,360;  ii,  1712, 1913 

Hatchee  River,  Tenn. : 

Bridge  in  1-^uderdale  County i,  715 

Examination  from  mouth  to  Rialto i,  443;  ii,2348 

Hat  Slough,  Wash.  ( m;  Puget  Sound ) 1,691;  iv,3fi04 

Havana,  111.,  bridges  across  Illinois  River i,  722 

Haverhill,  Mju^s.,  examination  of  Merrimac  River  to i,  69, 872 

Havre  de  Grace,  Md.: 

Bridge  across  Sus<|uchanna  River  to  Perry ville i,  71H 

Improvement  of  Sus(juehanna  River  above  and  below i,  182, 1257 

Hawaiian  Islamls: 

Defenses  of _. 1,10,11,12 

Improvenient  of  Pearl  IIar})or ". i,  650;  in,  3423 

Hay  I^ke  channel,  St.  Marys  River,  Mich.: 

Final  reiM)rt  on  survey 1,591 

ImprovcMjcnt  of * i,  586;  m,  31  IS 

Improvement  of  channels  in  waters  connecting  Great  Lakes  ....  1,581;  m,  3092 

Helena  irarlH)r,  Ark.  (x^<5  ^lississippi  River  Commission) '1707;  8.,  3, 40 

Hell  date,  East  River,  N.  Y.,  improvement  of •  1,116,1028 

Hempstea<l  Harbor,  N.  Y. : 

Bridge  across  Parsonage  Crt^ek  near  BaMwins --.....        i,723 

Improvement  of  (ilencove  Harbor i,  114, 1024 

Hen  and  Chicken  liL'ht-ship,  Mass.,  removal  of  wreck  near •.«••...«  1,86,929 
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Henderson,  Ky.: 

Examination  for  dam  in  Ohio  River  for  harbor  at ,.  i,456;  in,  2465 

Improvement  of  Ohio  River i,  451, 455;  iii,  2406 

Henry,  111.,  bridge  across  Illinois  River 1,722 

Henry,  Cape,  Va.,  defenses  at. i,5 

Henry  City  Bridge  ComxMmy,  bridge  of i,  722 

Hermann,  Mo.: 

Examination  of  Miflsonri  Ri^-er at  and  near i,436;  11,2328 

Improvement  of  MiRHouri  River i,431;  ii,2300 

Herr  Island,  Allegheny  River,  Pa.,  lot-k  and  dam  at i,  467, 468;  ui,  2522, 2526 

Hertford^  N.  C,  examination  of  Perquimans  River  at  and  near i,  227;  ii,  1380 

H^Kinfl,  Capt.  H.  L.  ( barge),  removal  of  wreck  of i,  125, 1053 

H^nway  bridges,  Potomac  Kiver,  Washington,  D.  C. :  • 

Aqueduct  Rridge i,723;  iv,3877 

To  replace  Ix)ng  Bridge i,724;  iv,3879 

EUf^hways.    See  Roads. 

Hilia  (berk) ,  removal  of  wreck  of i,  342;  ii,  1839 

Hilbboro  Bay  and  River,  Fla. : 

Examination  and  survey i,301;  u,  1726 

Improvement  of i,  294;  ii,  1705 

History,  pictorial,  of  breakwater  conptniction,  in  Buffalo  (N.  Y. )  engineer- 
ing <ii8trict IV,  3818 

Hiwassee  River,  Tenn. : 

Examination  of,  from  mouth  of  the  Ocoee  to  Savannah  Ford i,451;  ii,  2400 

Improvement  of i,  449;  ii,  2394 

Hockingport,  Ohio,  ice  harlx)r  in  Ohio  River i,  451 ;  iii,  2406 

Holland  Harbor,  Mich. ,  improvefnent  of .«. i,  553;  iii,  2989 

Holmes  River,  Fla.,  improvement  of i,  312;  ii,  1778 

Holston  River,  Va.  and  Tenn. ,  improvement  of i,  450;  ii,  2396 

Home  City,  Ohio,  Loc^k  and  Dam  37,  Ohio  River i,  454;  iii,  2428 

Homochitto  River,  Miss.,  improvement  of i, 353;  n,  1904 

Hookton,  Cal.  {nee  Humboldt  Harbor) i,649;  iii,3422 

Hopefield  Bend,  MisHi^ippi  River  («:c  Mississippi  River  Commission) .  i,  707;  S.,  3,40 

Hoquarten  Slough,  Oreg.  («e<' Tillamook  Bay) 1,661,663;  iii,  3466, 3468 

Horn  Island  Harbor  and  Pass,  Miss.: 

Examination  and  survey  of  pass i,  343;  ii,  1 863 

Improvement  of  harbor  {see  Pa.scagoula  River) f,  833;  ii,  1828 

Removal  of  wre<k i,342;  ii,  1839 

Hospital  Point,  Norfolk  1  larlmr,  Va.,  removal  of i,  218;  ii,  1364 

Housatonic  River,  (^onn. : 

Bridge  between  Milfon.!  and  Stratfonl i,  718 

Improvement  of i,  98, 983 

Improvement  of  Milford  1  larlx^r i,  96, 982 

House  Committee  on  Rivers  and  Harbor?.     Sec  Committee,  etc. 
Hooston,  Tex.: 

Bridge  across  Buffalo  Bayou i,  710 

Improvement  of  waterway  to  Cial  veston i,  370;  ii,  1985 

Houston  Countv,  Ala.,  bridj^? Of i,  712 

HdA-ard  University  reservoir,  Washinjfton,  1).  C i,  726, 727;  iv,  3883, 3889 

Hewlett,  M.  P.  (canal  boat ) ,  removal  of  wrei*k  of i,  156, 1200 

Hudson  County,  N.  J. ,  bridge  of i,  713 

Hadson  River,*  N.  Y.: 

See  also  New  York  City  and  Ilarlwr. 

Albany,  removal  of  wreck i,  126, 1054 

Improvement  of i,  120, 1088 

Peekskill  narlK)r,  improvement  of i,  124, 1049 

Bondout  Harl>or,  improvement  of i,  123, 1048 

Saagerties  Harbor,  improvement  of i»  122, 1045 

fiaugerties  Harlx>r,  removal  of  wreck i»  125, 1052 

Troy,  removal  of  wreck i,  126, 1054 

Upper  portion,  examination  in  relation  to  gorges  and  freshets  between 

Albany  and  Coxsackie i,  127, 1082 

Tonkers,  harbor  lines 1,709,1108 

.  Hamboldt  Harl)or  and  Bay.  Cal. ,  improvement  of i,  649;  iii,  8422 

H«un|itolin6  River,  Wash.,'  bridge  across i,  714 

'  Hnntiiig  Creek,  Alexandria,  Va. ,  examination  of i,  217, 1S42 

HuMington  Harbor,  N.  Y.,  improvement  of i,  113,  IQ23 
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Huron  Harbor,  Ohio: 

Examination  and  survey i,  609;  iii,  3209 

Improvement  of i,  596;  iii,  3163 

Huron  l^ke  (see  also  Northern  and  Northwestern  Lakes): 

Final  report  on  survey  of  waterway  to  Lake  Superior i,  591 

I  Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich x,  575;  iii,  3077 

i  Removal  of  sunken  anchor  near  Port  Huron  light-ship in,  3139 

I  Water  levels  (1860-1904)  and  discharges  (1860-1903) i,736;  iv,  4057, 4058 

I  Hutchinson  River  (East  Chester  Creek),  N.  Y.: 

;  Examination  with  a  view  to  improvement r,  126, 1061 

Improvement  of i,  111,  1016 

j  Survey  regarding  cost  of  maintaining  improved  channel i»  112, 1018 

*    Hutchinson  (steamer),  stranding  of i,  517;  in,  2782 

Hyacinths,  water,  removal  of: 

From  Florida  waters i,  299;  ii,  1712 

From  Louisiana  w  aters i,  360;  ii,  1913 

From  Texas  waters i,  360 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge i,  70, 904 

Hydraulic  mining  in  California i,  706;  iv,  3693 

Hydraulics.  See  Gauging. 
Hydrology.  See  Gauging. 
Hylebos  waterway,  Tacoma  Harbor,  Wash.,  examination  and  survey,  i,  704;  iv,  3629 

I. 

I  and  J  street  waterway,  Whatcom,  Wash. »  bridge  across  . . . .' i,  716 

Idler  (yacht),  removal  of  wreck  of i,  608;  in,  3208 

lie  au  Ilaut  Thoroughfare,  Me.,  examination  of i,  34, 802 

Illinois  and  Mississippi  Canal,  111.: 

Bridge  in  Bureau  County i,  718 

Construction  of i,  542;  in,  2957 

()|)erating  and  care i,  418;  ii,  2200 

Illinois  Central  Railroad  Company: 

Bridge  of,  across  Ch  icago  Ri  ver  near  its  mouth i,  721 

Bridge  of,  across  Hatchee  River,  Tenn i,  715 

Bridge  of,  across  Illinois  River,  111 i,  722 

Bri<lge  of,  across  South  Fork  of  South  Branch,  Chicago  River,  HI i,  720 

Bridge  of,  across  Tennessee  River,  Ky i,  712 

Illinois  River,  111.: 

Bridges  ol^structing  navigation i,  721,  722,  723 

I mprovement  of x,  541;  in,  2951 

()l)erating  and  care  of  locks  and  dams h^^i  ii'i  2954 

Survey    for    waterway    from     Lockport,    111.,    to    St.    Louis,    Mo., 

via 1,540,707;  in,  2931;  S.,11,53 

Imboden  and  Odell  Railroad  Company,  bridge  of 1,717 

Indiana  Cliutc,  Falls  of  Ohio  River: 

Examination  of i,  502;  ni,  2702 

Improvement  of • i>484;  in,  2662 

Indian  Island  Slough,  N.  C,  examination  of If  244;  n,  1511 

Indian  River,  Fla.,  improvement  of i,  285;  ii,  1694 

Indian  River  Bay,  Del.,  waterway  via i,  175, 1247 

Indian  River  Inlet,  Fla.  {see  Indian  River) i,285;  n,  1694 

Inland  waterways.     See  Canals  and  Waterways. 
Inside  routes.     See  Canals  a}id  Waterwavs. 
Insular  nossei^ions: 

(^oai  mining  in  the  Philippines iv,  3870 

Defenses  of i,  10, 12 

Improvement  of  Pearl  Harlx)r,  Hawaii 1,650;  in,  3423 

International  Commission,  Permanent,  of  Congresses  of  Navigation i,  708 

Ironton,  Ohio: 

Bri<lge  across  Ohio  River  to  Ashland,  Ky i,  711 

Improvement  of  Ohio  River h^h  iii,  2406 

Island  possessions.     See  Insular  possessions. 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via 1,175,1247 

Isles  of  Shoals,  Me. ,  improvement  of  harbor  at i,  37, 829 

Istokpoga  Creek,  Fla.  (^^e  Kissimmee  River) 1,289;  11,1698 

Street  waterway ,  W hatcom,  Wash. ,  bridge  across i,  716 
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J. 

J  street  waterway,  Whatcom,  Wasli. ,  bridge  across .*. i,  716 

Jacksonville,  Fla.: 

See  also  St.  Johns  River. 

Harbor  lines  in  St.  Johns  River i,  709;  ii,  1757 

James  River,  Va. : 

Improvement  of i,  214, 1332 

Protection  of  Jamestown  Island i,  216, 1340 

Jamestown  Island,  James  River,  Va.,  protection  of i,  216, 1340 

Jefferson,  Tex.: 

Examination  of  Cvpress  Bayou  and  lakes  to  Shreveport,  La i,  398;  ii,  2075 

Improvement  of  Cypress  Bayou  and  lakes  to  Shrevejx)rt,  La i,  386;  ii,  2037 

Jefferson  County,  Tex. ,  bridge  of i,  718 

Jefferson,  Thonias,  statue  of i,  730;  iv,  3951 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,  276;  ii,  1662 

Jennie  (schooner) ,  removal  of  wreck  of i,  125, 1052 

Jersey  City,  Hoboken  and  Paterson  vStreet  Railway  Company,  bridge  of i,  718 

Johnsons  Bayou,  La.,  improvement  of i,  360;  ii,  1912 

Johnsons  Creek,  or  River,  Conn.  (i<ee  Bridgeport  Harbor) ii  99, 985 

Joint  resolutions.  Fifty-eighth  Congress,  second  session,  affecting  Corps  of 

Engineers iv,  4314 

Jonesville,  La.,  bridge  acros^s  Little  River i,  719 

J  street  waterway,  Whatcom,  Wash. ,  bridge  across i,  716 

Juan  de  Fuca,   Straits  of,    Wash.,    examination   for  removal   of  Duncan 

rocks 1 ,  703 ;  i v,  3626 

Judith,  Point,  R.  I.: 

Construction  of  harbor  of  refuge i,  82, 923 

Examination  of  harbor  of  refuge  and  of  pond  entrance i>  87, 949 

Improvement  of  pond  entrance ii  83, 925 

Removal  of  wreck  off i,  86, 930 

Jumbo  (dredge) ,  removal  of  wreck  of i,  342;  ii,  1839 

Juniper  Bay,  N.  C,  examination  and  survev  for  waterway  via i,  227;  ii,  1387 

Jupiter  Inlet,  Fla.  (.^r<' Indian  River) '. i,286;  ii,  1694 

Justice,  Department  of.     fSee  Attorney-General. 

K. 

Kahn,  Doretta  (schooner),  removal  of  wreck  of i,  125, 1052 

Kalamazoo  River,  Mich.,  improvement  of i,  551;  in,  2984 

Kampsville  lock  and  dam,  Illinois  River,  111 1,541,542;  in,  2951,2954 

Kanawha  River,  W.  Va. : 

Examination  an<l  survey  from  I^ck  2  to  the  falls i,  476;  in,  2587 

Improvement  of i,  475;  in,  2575 

Operatins:  and  care  of  locks  and  <lains i,  475;  in,  2577 

Kansas  City,  JVIo. : 

Bridge  across  Missouri  River i,  713 

Improvement  of  Missouri  River i,  431;  ii,  2300 

Kansas  City,  Parkville  and  St.  Joseph  Electric  Railway  Company,  bridge  of.       i,  713 

Kansas  River,  Kans. ,  examination  at  or  near  mouth i,  436;  ii,  2325 

Karquines    Straits,    Cal.,    channel    to   the    Golden    Gate    {see  San    Pablo 

Bay) 1,641;  in,  3411 

Kaw  (Kansas)  River,  Kans.,  examinaticm  at  or  near  mouth i,  436;  n,  2325 

Kenduskeag  River,  Me.  {see  Penobscot  River) i>  25,  783 

Kennebec  River,  Me. : 

Defenses  of i»  5, 9 

Improvement  of i»  31  >  789 

Keunebunk  Ri  ver,  Me. ,  improvement  of i,  36 

Kenosha  Harbor,  Wis.: 

Improvement  of i,  531 ;  in,  2841 

Survey  for  protection  against  storms i,  532 

Kent  Island  Narrows,  Md.,  bridge  across i,  719 

Kentucky  River,  Ky.: 

Improvement  of i,  481 ;  iii,  2644 

Operating  and  care  of  locks  and  dams i,  483;  iii,  2648 

Kerrs  Run,  Ohio,  ic»e  harlx)r  in  Ohio  River i,  451;  iii,  2406 


I 


^1 


80  INDEX 

Kewaunee  Harbor,  Wis. ,  improvement  of i,  524*  iii,  2824 

Keweenaw  Bay,  Mich.,   waterway  to  Lake  Superior,   improvement  and 

care i,  512, 514;  iii,2767 

Keyport  Harlwr,  N.  J.,  impro\'einent  of i,  141, 1143 

Key  West  Harbor,  Fla. : 

Defenses  of,  including  report  on  damp-proofing i,  5;  rv,  3725 

Examination  and  survey i,  301 ;  n,  17:^ 

Improvement  of,  including  dredge  construction i,  288, 1213;  ii,  1697 

Kill  van  KuU,  N.  Y.  and  N.  J.: 

Improvement  of  Rtaten  Island-New  Jersev  channel i,  136, 1  K>5 

Stone  monuments  to  mark  harbor  lines  along  Staten  Island i,  129 

Kingston,  R.  I.: 

Construrtion of  Point  Judith  harbor  of  refuge i,  82, 92:^ 

Examination  of  Point  Judith  harbor  of  refuge  and  of  pond  entnoice. . .  i,  87, 949 

Improvement  of  entrance  to  Point  Judith  Pond i,  83, 925 

Removal  of  wreck  off  Point  Judith i,  86, 930 

Kingston  Bay,  Mass.  (^f  Duxbury  Harbor) i, 62,861 

Kinnickinnick  River,  Milwaukee,  Wis.,  examination  and  survey i,536;  in,  2887 

Kissimmee  Lake  and  River,  Fla. ,  improvement  of i,  289;  ii,  1698 

Kosciuszko,  Gen.  Thaddeiu?,  statue  ot ' i,  730;  n',  3950 


Lacassine  Bayou,  La.,  bridge  across i,714 

La  Crosse  Harlx)r,  Wis.,  improvement  of i,  418;  ii,  2203 

Lafourche  Basin  levee  board  of  Louisiana,  lock  and  dam  in  Bayon  Lafonrche.       i,  709 
Lafourche  Bayou,  La. :  ^ 

;|  Construction  of  lock  and  dam  by  the  Atchafalaya  Basin  and  Lafourche 

Basin  levee  boards i,  70t) 

Improvement  of i^  349;  ii,  1S94 

Lafourche  Parish,  I  a.  ,  bridge  across  B(«uf  Bayou,  or  River i,  717 

Lagrange  Bayou,  Fla.,  improvement  of i«312;  n,  1778 

Lagrange  lock  and  dam,  Illinois  River,  111 i,  541, 542;  m,  2951, 2954 

Lase  City,  Minn. : 

Examination  of  inner  harbor i,  419;  ii,  2204 

Improvement  of  Mississippi  River  between  Missouri  River  and   St. 

Paul 1,415:  ii,2163 

Lakes,  (Jnat.     »SV^  Great  Lakes. 

Lake  Shore  and  Michijran  Southern  Railway  Company,  bridge  of i,  722 

Lake  Washington  Canal,  Wash.,  improvement  of i,d95:  iv,3611 

Lamb,  L.  L.  (barge),  removal  of  wreck  of i,607;  ni,3206 

Laml)8,  S.  C,  removal  of  wreck  in  Ashley  River :  i,261;  ii,  1565 

Lam])rey  Ri vt^r,  N.  H.   ( st'e  Cocheco  River) i»38, 830 

L'Anguille  River,  Ark.,  improvement  of i,409;  ii,2115 

Larch niont  Harbor,  N.  Y.,  improvement  of 1,109,1012 

La  Trapfte  River,  Md.,  improvement  of 1,190.1270 

Lavaca  liay,  Tex.,  examination  of  channel  to  Matagorda  Bay i»382;  ii, 2015 

Laws  of  Fifty-tMghth  Congress,   second  session,  affecting  Corps  of  £ngi- 

neers iv,422;i,4314 

Leaf  River,  Miss.: 

Briil<^  ne:ir  Beaumont i,  714 

Improvement  of i,S36;  ii,  1830, 1SS2 

Leavenworth,  Fort,  Kans.,  engineer  dei)ot 1,15,773 

Leech  Lake,  Minn. : 

ConHtruction  of  reservoir  dam 1,422;  ii,  22^ 

Op<»ratinji  and  care  of  reservoir  dam 1, 424;  ii,  2242 

Lee  County,  Fla. ,  l>ri(lge  of I,  71l> 

I>e  Slou<x]i,  Apalachicola  River,  Fla.,  improvement  of 1,305;  ii,  176<'> 

'                    Legislation  of  Fifty-eighth  Congress,  second  session,  affecting  Corps  of  En- 
gineers   ! IV,  4223, 4314 

i  Lei pt^ic  River,  Del.,  removal  of  wreck 1,178,1248 

1  Lemon    Bay,    Fla.,    examination    of,    including    cut-off    into   GaBpuilfai 

Sound 1,301;  ii,  1722 

I^mon  Creek,  N.  Y.  (see  Stat<?n  Island-New  Jersey  channel) 1,196,1137 

Lenoir  County,  N.  C,  bridge  of 1,719 

Leonardtown  Harbor,  Md.  (/»fe  Breton  Bay) ..•  1,198,1313 

I^velB,  water.     See  Water-level  observations. 


INDEX.  31 

LeviBa  Fork,  Big  Sandy  River,  Ky.,  improvement  of i,479;  iii,  2636, 2638 

Lewes,  Del.: 

Improvement  of  waterway  to  Chincoteague  Bay,  Va i,  175, 1247 

Iron  pier  in  Delaware  Bay,  maintenance  and  repair i,  153, 1 197 

Lewis  River,  Wash.,  improvement  of i,  683;  iii,  3557 

Lewis  Thoroughfare,  N.  C,  examination  and  sur>'ey i,  244;  ii,  1505 

Lexington,  Mo.: 

Examination  of  Missouri  River  at  and  near i,  436,^  ii,  2328 

Improvement  of  Missouri  River i,  431,  433;  ii,  2300 

Little  Assawaman  Bay,  Del. ,  waterway  via i,  1"5, 1247 

Little  Bay  de  Noquette,  Mich.,  examination  and  survey  of  Gladstone  Har- 
bor  , 1,536;  111,2861 

Littlechute,  Wis.: 

Bridge  across  Fox  River i,  713 

Improvement  of  Fox  River i,  533;  in,  2846 

Little  D*Arbonne  Bayou,  La.  (.w  D'Ar bonne  Bavou) i,389;  ii,  2043,2046 

Little  Duck  Creek  (Leipsic  River),  Del.,  removal  of  wreck 1,178,1248 

Little  Egg  Harbor  Bay,  N.  J. ,  removal  of  wreck i,  178, 1249 

Little  Harbor,  Woods  Hole,  Mass. : 

Examination  and  survey i,  86, 930 

Improvement  of i,  73, 909 

Little  uarbor,  N.  H.,  improvement  of  harlior  of  refuge i,  40, 831 

Little  Kanawha  Navigation  Company.     Src  Little  Kanawha  River. 
Little  Kanawha  River,  W.  Ya. : 

Desirability  of  atx^uisition  by  United  States  of  locks  and  dams  belonging 

to  Little  Kanawha  Navigation  Company,  with  estimates i,  476;  in,  2607 

25^7 
2572 
2573 
1662 


Examination  between  Lock  5  and  Burnsville i,  476:  in 

Improvement  of i,  473;  in 

Operating  and  care  of  look  and  dam i,  474 ;  in 

Little  Mud  River,  Ca. ,  improvement  of  waterway  via i,  276;  ti 

Little  Narragansett  Bay,  R.  I.  and  Conn.  {f(ee  Pawcatuck  River) ',88, 969 


Little  Otter  Creek,  W.  Va.,  bridge  across  Elk  River,  near  mouth  of 

Little  Pedee  River,  S.  C,  improvement  of i,  246;  n 

Little  I*igeon  River,  Tenn. ,  improvement  of i,  448;  n 

Little  Red  River,  Ark.,  examination  and  survey  from  mouth  to  quarries  at 

Bee  Rock i,  411 ;  n 

Little  River,  Ark.,  bridge  at  I^>flie  Ferry 

Little  River,  I^.  (tributary  of  Black  River),  bridge  l>etwt*en  Jonesville  and 

Trinity 

Little  River,  La.  ( part  of  Red  River),  improvement  of i,  382;  n 

Little  Rock  and  Monroe  Railway  Company,  bridge  of 

Little  Sarasota  Bay,  Fla. ,  improvement  of i,  292;  n 

Little  Sodus  Bav,  N.  Y. ,  improvement  of  harbor i,  624 ;  in 

Little  Tallahatchie  River,  Miss,  (.^ee  Tallahatchie  River) i,  394;  n,  2061 

Little  Wabash  River,  111.,  examination  from  mouth  to  Carmi i,502;  in 

Livingston  Crt»ek,  N.  C,  examination  and  survey i,  244;  n 

Livingston  (schooner),  removal  of  wreck  of i,  279;  ii 

Lockport,  III.,  survey  for  waterway  to  St.  Louis,  Mo..  1,540,707;  ni,  2931;  8., 
Locks.     See  Canals  and  AVaterways. 

Lock  wood  Folly  River,  N.  C,  examination  of i,  244;  n 

Lockwood  (steamer),  removal  of  wreck  of i, 607;  in 

Lodie  Ferr\',  Ark. ,  bridge  across  Little  River 

Logs,  loose,  rules  governing  floating  of,  on  certiiin  streams 

Lone  Tree  Point,  Cal.  {xce  San  Pa])lo  Bay) i,  641 ;  in 

Long    Bridge,   Potomac  River,   Washington,   D.   C,   highway   bridge    to 

replace i,  724;  iv 

Long  Island  Sound,  defenses  of  c^astern  entrance,  including  report  on  hot-air 

plant,  damp-proofing,  and  painting  of  concrete i,  5, 9, 10;  iv 

Long  Sault  Island,  St.  I^wrence  River,  N.  Y.,  improvement  at 

Long  Shoal  River,  N.  C,  examination  and  survey  for  waterway  via ..  i,  227;  n 

Long  Tom  River,  Oreg.,  improvement  of i,  672;  in 

Lorain  Harbor,  Ohio: 

Improvement  of i,  598;  in 

Reports  on  fioods  and  on  sediment  and  discharge  observations  in  Black 

River iv,3803 

Los  Angeles  Inter-Urban  Railway  Company,  bridge  of 

Louise  (canal  boat),  remo>'al  of  wreck  of i,  125 
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Louisiana,  State  of: 

Atchafalaya  Basin  and  Lafourche  Basin  levee  boards'  lock  and  dam  in 

Bayou  Lafourche i,  709 

Removal  of  water  hyacinths  from  waters  in i,  360;  ii,  1913 

Louiidana  Western  Railroad  Company,  bridge  of i,714 

Louisville,  Ky.: 

See  aho  I»uisville  and  Portland  Canal. 

Examination  of  Ohio  River  at  head  of  the  Falls,  including  Indiana 
Chute 1,502;  ni,2702 

Louisville  and  Nashville  Railroad  Company,  bridge  of i,  717 

Louisville  and  Portland  Canal,  Ky. : 

Enlarjfoment  of i,  484;  iii,  2662 

Examination  of  Falls  of  Ohio  River  at  head  of r,  502;  iii,  2702 

Operating  and  care i,489;  in,  2664 

Loutre  Bayou,  La. ,  bridge  across  Ouachita  River  near i,  712 

Loutre,  Pass  a,  Missiusippi  River,  La. : 

Closing  crevasse  in i,  343;  ii,  1881 

Constructing  sill  across i,  344;  ii,  1882 

Lower  Machodoc  Creek,  Va. ,  improvement  of i,  203, 1318 

Lubec  channel.  Me.,  improvement  of x,  19,778 

Ludington  Harbor,  Mich.,  improvement  of i, 562;  in, 3016 

Lumlwrton  Branch,  Rancocas  River,  N.  J.,  improvement  of 1,157,1228 

Lynn  Harbor,  Mass.: 

Bridge  rnToss  Saugus  River  to  Revere i,  716 

Improvement  of i,  50,847 

M. 

McClel Ian  statue,  Washington,  D.  C i,731;  iv,3949 

McClellanville,  S.  C,  improvement  of  waterway  to  Charleston i,  255;  ii,  1558 

Macinty re  River,  Me. ,  examination  of  Cape  Small  Harbor i,  34, 793 

II  McKeesi)ort,  Pa. ,  harbor  lines  in  Monongahela  River i,  709;  in,  2551 
I  MacNaniara,  Angy  (schooner),  removal  of  wreck i,  193, 1273 
I                  Mavon  Bayou,  La' ,  miprovement  of i,  3^;  n,  2043, 2045 

Magnetic  variation,  west  end  of  Lake  Superior i,  737;  iv,  4132 

Maine  Central  Railroad  Company,  bridge  of i,  719 

I  Maine,  defenses  of  coast,  including  report  on  damp-proofing i,  5, 9;  iv,  3709 

Main  Ship  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  127, 1113 

Maiden  River,  Mass.: 

Bridge  ])etween  Everett  and  Medford i,  716 

I  j  Improvement  of i,  52, 848 

Mall,  the,  Wa.shington,  I).  C i,  730;  iv,3899 

Maniaroneck  Harbor,  N.  Y. ,  improvement  of i,  108, 1011 

Manasfiuan  River,  N.  J.,  improvement  of i>  147, 1156 

Manansiis,  Va. ,  survey  of  land  in  vicinity  of i,  758 

Manatee  River,  Fla.: 

Examination  from  mouth  to  EUenton,  and  thence  to  Rye i,  301;  n,  1749 

Improvement  of 1,295,296;  ii,  1707, 1708 

Maiichac  Ba von,  I^. ,  improvement  of i,  356;  ii,  1907 

Manchester  llarbor,  Mass.,  improvement  of,  including  report  on  project  by 

Board  of  P^ngineers  for  Rivers  and  Harbors i,  47, 839, 840 

Manhattan  Borough,  N.  Y.    See  New  York  City  and  Harbor. 

Manistee  Harbor,  Mich. ,  improvement  of i,  563;  ui,  3021 

Manistique  I larbor,  Mich. ,  examination  and  survey i,  536;  in,  2869 

Manitowoc  I  larbor  and  River,  'Wis. ,  improvement  of i,  526;  in,  2827 

Manokin  River,  Md.,  improvementof , i,  192, 1273 

Manson,  Agnes  E.  (schooner),  removal  of  wreck  of i,  86,929 

Mantua  Crt^k,  N.  J.,  improvement  of 1,159,1230 

Maps: 

Land  within  flats  of  Anacostia  River,  D.  C i,19 

Military  and  other i,  739 

Northern  and  Northwestern  Lakes i,  73S,  737;  nr,  4051 

Marblehead  Harbor,  Mass.,  repair  of  sea  wall i, 49, 846 

Marcushook,  Pa.: 

Improvement  of  ice  harbor  in  Delaware  River i,  153, 1 196 

Removal  of  wreck  in  Delaware  River 1,156,1200 
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Mare  Island  Strait,  Cal, ,  harbor  lines  at  Vallejo i,  709;  rii,  3430 

Marinette,  Wis.  (»ec  Menominee  River)  i,519;  iii,  2810 

Marion  County,  Fla. .  bridge  of i,  715 

Marquette  Bay  and  Harbor,  Mieh. : 

Construction  of  harlx>r  of  refuge  in  bay i,  516;  in,  2777 

Examination  and  survey  aa  to  further  harbor  of  refuge  facilities,  i,  518;  in,  2786 

Improvement  of  harbor i,  514;  in,  2774 

Water  levels i,  736;  iv,4057 

Marquette  Harbor,  III. ,  bridge  across  Illinois  Kiver i,  722 

Marriott  (schooner),  removal  of  wreck  of i,  86, 929 

Marthas  Vineyard,  Mass. : 

Examination  of  Vineyard  and  Nantucket  sounds  and  of  Vineyard  Haven 

for  harbors  of  refuge i,  87, 949 

Improvement  of  Vineyard  Haven  Harl)or i>  72, 908 

Martins  Ferry,  Choctawhatchee  River,  Ala.,  bridge  near i,  711 

Massachusetts,  State  of: 

Bridge  of,  ac^ross  Maiden  River i,  716 

Bridge  of,  across  Saugus  River i,  716 

Matagorda  Bay,  Tex.,  examination  of  chaimel  to  Lavaca  Bay i,382;  11,2015 

Matanzas  River,  Fla.  ( see  St.  Augustine  Harbor) i,  284;  n,  1694 

Matawan  Creek,  N.  J.,  improvement  of i,  141, 1144 

Matewan,  W.  Va. ,  bridge  across  Tug  Fork,  Big  Sandy  River i,  712 

Mathews,  Dora  (schooner^ ,  removal  of  wreck  of i,  86, 929 

Mathews,  Thomas  ( canal  boat) ,  removal  of  wreck  of i,  126, 1053 

Mattamuskeet  Lake,  N.  C,  examination  and  survey  for  waterway  via.  i,  227;  n,  1387 
Mattaponi  River,  Va. : 

Improvement  of ii  212, 1329 

Removalof  wreck i, 217, 1342 

Maumee  Bay  and  River,  Ohio,  imxjrovement  of  Toledo  Harbor,  including 

dredge  construction i,  592, 1209;  in,  3150 

Maurice  River,  N.  J.,  removal  of  wrecks i,  177, 178, 1249 

Medford,  Mass. ,  Ijridge  across  Maiden  River  to  Everett i,  716 

Medomac  River,  Me. ,  examination  and  surv^ey i,  35, 804 

Memorials,  statues,  etc.: 

In  public  grounds,  Washington,  D.  C i,  730;  iv,  3900 

Monuments  to  (Jens.  Francis  Nash  and  William  Lee  Davidson  .  i,  742;  iv,  4201 

Statue  of  Frederick  the  Great,  Washington,  D.  C i,  742;  iv,  4199 

Memphis  Harbor,  Tenn.  {see  Mississif)pi  River  Commission) i,  707;  S.,  3, 40 

Menekaunee,  Wis.  (see  Menominee  River) i,  519;  in,  2810 

Menemsha  Bight  and  Pond,  Vinevard  Sound,  Mass.,  examination  for  harbor 

of  refuge *. i,  87, 949 

Menominee  Harbor  and  River,  Mich,  and  Wis.,  improvement  of i,  519;  in,  2810 

Menominee  River,  Milwaukee,  Wis.: 

Examination  and  survey i,  536;  in,  2887 

Improvement  of  Milwaukee  Harbor i,  529;  in,  2834 

Merced  Countv,  Cal. ,  Ijridge  of i,  719 

Mercer,  ( J  en.  Jlugh,  monument  to i,  731;  iv,  3949 

Meredosia,  111.,  ])ridge  across  Illinois  River i,  722 

Mermentau  River,  La.,  improvement  of,  including  tributaries i,  357;  ii,  1909 

Merrimac  River,  Ma.'^s. : 

Examination  to  Haverhill i,  69,  872 

Improvement  of i,  42,  833 

Improvement  of  Newburyport  Harbor i,  40,  832 

Meters,  blast,  test  of i  v,  3739 

Methods,  engineering,  technical  details  of.     See  Technical  details. 
Mexico,  Gulf  of,  removal  of  water  hyacinths: 

From  Florida  tributaries .' i,  299;  n,  1712" 

From  Louisiana  tributaries i,  360;  ii,  1913 

From  Texas  tributaries i,  360 

Miami,  Fla.,  improvement  of  Biscayne  Bay i,  286;  n,  1695- 

Mianus  (Coscob)  River,  Conn.: 

Bridge  at  Coscob  Harbor 1,715^ 

Improvement  of i,  106, 992^ 

Michigan  City,  Ind. : 

Improvement  of  inner  harlx)r i,  544, 545;  in,  296^ 

Improvement  of  outer  harbor i,  544, 545;  in,  296^ 
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Michigan  Lake  {ivr  nlm  XortUem  and  Northwestern  Lakes) : 

(JbrhI  to  Sturgeon    Bay,  improvement  of,  inclnding  harbor  of  ref- 
ill-  >,  622;  in,  2815 

Catml  In  Stunieun  liav,  operating  and  care 1,523;  ni,  S831 

I>reilgc  boot  (or  liarburg  on  eaBtern  shore i,  649, 553, 655, 563,1211 

Kf*f  oS  Wind  Point,  near  Racine  Harbor.  Wis i,7S7;  rr,m\ 

\VuterlfvelH(1860-19Wj  and  dJecharges  (1860-1908) 1,736;  iv,4(B7,40iS 

Water  h'velB  on  eart  iihore,  variattone  in i,M4 

Middle  (iruunil  shoat,  Vineyard  Sound,  Mass.,  examitiation  for  harbor  of 

refuge l.Sr.W 

Middle  NucM^h  channel,  St.  Marys  Biver,  Mich.,  improvement  of ..  1,580;  HhZM 

Hiddlu  North  Kiver,  G«.,  bridgnnear  Darien i,7).* 

Mid<lieiiort,  Ohio,  ioe  pier  (km  Ohio  River) I, +51;  in,2-H«i 

Midille  watvrw&v,  Tacoiua  Harbor,  Wash.,  examination  and  survev     i.TM;  nr.Sd;*^ 
Milan,  III.: 

Omi'tnirtion  of  eanal  around  Rock  River ...,  i,  542;  m,'S^l 

O  |>e  rat  inR  anil  care  oft-anal  around  Rode  Biver 1,418;  n,'i^*) 

Milfonl  Harbor.  Cnnn.; 

Iirid)*e  acrot«  HouMttonic  Biver  to  Stratford i,"lS 

Improvsment  of i,  (16,882 

Milfunl  Haven,  Va.,  improvement  of  harbor  at , i,  211,llt2S 

Mill  Cove.  Wickfonl  Harbor,  B.  L,  examination  of i,87,M4 

Miller  Buy,  l^ke  Winnebaj[o,  Witt.  (»«  Fox  BItct) 1,634;  iii,28« 

Mill  River,  New  Haven,  Coan.,  improvement  of i,W,9ji 

Mill  Biver.  StamfortI,  Conn.  (*■«  Stamford) r,  lCe.988 

Milwaukee  Hav,  lIarl>or.  and  River,  Wis.: 

Kxrtinination  and  eurvey  of  Menominee,  Mitwankee,  and  Kinnit^nnick 

rivere 1,636;  Tn.SSS: 

Iiiii.rovementot i,629;  iir,2W4 

Wattrlevelc I.T36;  iv,40r.7 

Mines,  sulnnurine i,  10, 13 

Minpi,  Ohi",  liarhor  lines  In  Ohio  River : i,709;  iii,24)fi 

Minim  Creek d-:8therville  Canal,  S.  C.  (•«  Santee  Kver) i,28I;  ii,155* 

Mining  tftfleninH.fl 1,10,12 

Mining,  coal,  in  the  Philippines iv,:W70 

Mining,  hydranlic,  in  California i,706;  iv,M« 

Minisi-eonito  River.  N.  Y.,  examination  and  sun-ey i,  127,  UW 

Minneflola  River,  Slinn.: 

Iinprovcnicnt  of i,  4!'*;  ii,  3247 

Final  report  on  survey  of  Big  Stone  Lake  and  Lake  Traverse  for  reacts 

voirdam i,4.W:  ii.MfiO 

Minnesota  (trteanier),  removal  of  wreck  of 1,691;  iii,3l39 

Misi>i  I  lion  River.  Del.: 

Improvement  of i,  171,1243 

Removal  of  wreck i,  178, 124S 

MisMMsippi  River; 

Brnmcrd  to  (.irand  Bapidn,  Minn.,  improvement  from i<4Z2;  [|,£S35 

Canilhen^ville,  Mo.  (err  MissisBippi  River  Commiwion) t,707;  a,3,40 

Delta  I^iint,  Iji.  (srttMiBBiiPippi  Rii-erCommisHJon) i,707;  8., 3, 40 

l>(-!>  Moines  Rapids  Canal  and  dry  dock,  operating  and  care i,  418;  ii,219S 

Dretlge  and  snt^;  boata  alx)ve  Missouri  BivM",  operation  of. ..<...   1,415;  ii,3]At> 

Dredge  and  snag  boats  l>elow  Missouri  Biv»,  operation  of i.413:  ii.SlW 

Dredge  boatu  for  paspes  of i,345,;Ufi.  12l'.i,  1204 

Gauging,  inelndint;  prinripal  tribnlariea 1,430,707;  n,  i2iW;  S.,7,ti3 

Grand  RiIpLils  to  Brainerd,  Minn.,  improvement  from 1,423:  rt,22flS 

(in^enville,  Miwii.  (Vc  Mississippi  River  Commission) 1,707;  S..3,40 

Head  of  Paswee  to  headwaters,  surveys  from ■,  707;  S..3,40 

Head  of  Passea  to  Ohio  River,  improvement,  surveyB,  etc i,  707;  S.,3.40 

Helena,  Ark.  {nee  Mississippi  River  Coinmiseion) i,  707;  S,  3.40 

Hopetield  Bend  ^iwi!  Mississippi  River  Commission) i,  707;  ^  ,3.40 

Illinois  and  Mississippi  Canal,  III.,  constrnction  of ',542;  iii,  2967 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care ',418;  ii,  2200 

Illinois    Biver,   waterway    to    St.    Lonis,   Mo.,  and    Lockport,   111.. 

via 1,540,707;  iii,2931;  S.,11,53 

\ji  Crosse  Harbor,  Wis.,  improvement  of 1,418;  it,  22IX) 


/ 
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MLsiseippi  River — Continued.   . 

Loutre,  Pass  «,  La.,  constructing  siil  serosa i,3*l;  ii,1882 

Mentpliig,  Tenn.  {see  MiBsisaippi  River  Commission) i,T07;  S.,3.40 

Minneftpi^is,  Minn.,  to  St,  Paul,  iinprovemeat  Erum 1,420;  n,2230 

MiaBouri  Chute,  examination  ot i,415;  ii,  2150 

Mieaoiiri  Kivcr,  alMve,  operation  of  mag  and  dredge  boata i,415:  ii,  2156 

Missouri  River,  below,  removal  ot  nnagsand  wreeka 'i^'-;  11,2128 

MiB80uri  River  to  Ohio  River,  improvement  from,  including  report  on 

project  by  Board  of  Enirineers  for  Rivers  anil  Harbora i,412;  ii,  2129, 2144 

MiBBouri  River  to  St.  Paul,  Minn.,  improvement  from 1,415;  11,2163 

Moline,  ni.,eMinJDati'>n  for  lock i,419;  ii,2206 

Natehei,  Mies,  (jifc  Misiissippi  EiverCommisaion) i,  707;  S.,  3, 40 

New   Oriean»,  La.,  dcfctiscs   of,    ineluding    report    on    damp-proof- 
ing   1,6,9,10;  IV,  3728 

New   Orleans,    La.,    iuiprovenicnt   at,    by   Miaairaippi  River  Commia- 

aion 1, 707,  S.,  3, 40 

Ohio  River  to  Head  of  I'asi^f",  improvement,  aurveys,  etc i> '07;  H.,3,40 

Ohio  River  to  Miraouri  River,  improvement  from,  including  report  on 

project  bv  Board  of  Engineers  for  Rivers  and  Harbors i,412;  11,2129,2144 

Ostlet,  dre<lge  boata  for 1,345,346,1^)3,1204 

0«tlet,  improvement  ot i,344;  ii,18H2 

Pass  a  J»utre,  Iji.,  closing  crevasse  in i.34;i;  ii,  18HI 

FaaaaLoutre,  Iji.,  constructing  ail t  acroaa i,  344;  ii,  1882 

Paaseaof,  dredge  boats  for i,  345,  341),  1313,1204 

Pepin  l^kc,  examination  of  inner  harlmr  at  Lake  City,  Minn i,  419;  ii,  2204 

Plaqueuiine  Bayou,  L^,  conatruetion  o£  lock i,  :{50;  ti,  1896 

Pokepaina  Falls,  Minn.,  conslniction  ot  reservoir  dam i,  Vi'l;  ir,  223S 

Pokegama  Falls,  Minn.,  oiierating  anil  care  of  reservoir  dam i,-l-4;  ii,2242 

Qittncy,  III.,  to  Sny  levee,  examiimtlon  of  east  bank i,  419;  ii,  2215 

Qttincy  Harbor  anil  Bay,  111.,  examination  and  survey i,  419;  n,  £218 

Reservoir  dams  at  headwaters,  construction  of i,422;  it,  2235 

Reservoir  dams  at  lieadnatcrs,  oiieralingand  care i,424;  ii,  2242 

St.  Uois,  Mo.,  to  Lockport,  111.,  waterway 1,540,707;  111,2931,8.,  11.53 

St.  Paul.  Minn.,  ganging i,4:!0;  n.2296 

St.  Paul,  Minn.,  to  MinneapoliK,  improvement  from i,420;  ii,2230 

St  Paul,  Minn.,  to  Missouri  Kiver,  improvement  from 1.415;  11.2183 

Snag  and  dredge  boats  above  Miaaouri  Kiver,  operation  of i,4I5;  n.Zlfitt 

Snaga  and  wreck!)  below  Missouri  Hiver,  removal  of i.4l2;  ii.2126 

Sny  levee  to  Quincy,  III.,  examination  of  east  liank i,  419;  ii.  2215 

South  Pmsh,  esaminations  and  aurvcyi' i,  347;  ii,  1886 

South  Pass,  maintenance  of  channel .' i,347;  ii,  1886 

Southwest     Pat's,      inipruvi.'m(.'ut     of,     including      dredge      construc- 
tion   1.345,1204;  ii,1882 

Vicksburg  Harlior,  Miss.,  improvement  of i,  :i92;  u,  2060 

Vidalia,  La.  (we  MissLsaippi  River  Commiaaion) 1.707;  8.,  3,40 

WBter-le\-elobecrvationB on,  including  tributaries...  1,430,707;  ii,2296;  S.,7.63 

WicWiHe,  Ky.,  examination  in  front  of i,  708;  8.,  344 

Wredts,etc.,  above  Mii^aonri  River,  removal  of i,415;  ii,2156 

Wrecks,  etc.,  below  Missouri  River,  removal  ot i,412;  ii,2126 

Miaaaeippi  River  Commission: 

Improvement  ot  Mississippi  River i,  707;  S..3, 40 

Survey  for  waterway  from  Locki>ort,  III.,  to  St,  Louis.  .Mo i,  "07;  S.,  11,53 

HWBssippi  Sound,  Miss.: 

Examination  ot  Biloxi-Ship  Island  Harbor  channel i,343;  it,  1847 

Examination  oC  Horn  Island  Puna 1,343;  ii,  1863 

Improvement  ot  Oulfport-Sbip  Island  IIarl>or  channel 1,338;  ii,  163S 

Improvement  ot  Horn  Island  Harbor  (nee  Paacagoula  River] i,333;  ii,  1828 

Removal  ot  wreck  in  Horn  Island  Harbor i.342;  ii,183ft 

Minonri  Chute.  Misaisaippi  River,  Mo.,  examination  of 1.415;  ii,2150 

Miaotiri  River: 

Bridge  at  Kansas  City,  Mo i,713 

Bridge  at  South  Omalia,  Nebr i,  711 

Examination  l>etwecn  mouth  and  Sioux  City,  Iowa,  including  eectiona 
at  and  near  Hermann,  West  Glasgow,  Wilhoile  Bend.  Lexington,  and 

Bt.  Joseph,  Mo i,436;  ii,2328 

Harbor  tines  at  St.  Joseph,  Mo i,709;  ii,2334 

Imi»ovement  nt i,431;  ii,2300 
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Mobile  Bay  and  Harbor,  Ala. : 

Defenses  of,  including  report  on  damp-proofing i,  5, 9, 10;  iv,  3727 

Improvement  of i,  322;  ii,  1803 

Removal  of  wreck  from  outer  bar i,  342;  ii,  1839 

Mobile,  Jackson  and  Kansas  City  Railroad  Company,  bridge  of i,  714 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of i,  232;  ii,  1480 

Mohawk  River,  N.  Y.,  bridge  in  Schenectady  County i,  713 

Mokelumne  River,  Gal.,  improvement  of i|644;  in,  3415 

Moline  Harbor,  111.: 

Examination  for  lock i|419;  ii,  2206 

Improvement  of  Mississippi  River  between  Missouri  River  and  St. 

Paul 1,415;  ii,2163 

Monomoy  Point,  Mass. ,  removal  of  wrecks  off i,  86, 929, 930 

Monongahela  River,  W.  Va.  and  Pa.: 

Bridge  near  Rivesville,  W.  Va i,  712 

Bridge  in  Rostra ver  Township,  Pa i,  712 

Examination  of  Locks  and  Dams  1,  3,  4,  and  5 i,  470;  iii,  2540 

Harbor  lines  at  McKeesport  and  at  Port  Perry  (Dam  2)  . . .  i,  709;  iii,  2551,  2553 
Improvement  of,  between  Morgantown  and  Fairmont,  W.  Va  ..  i,  457;  in,  2494 

Improvement  at  Locks  2,  3,  and  6 i,  458;  in,  2499 

Improvement  of  Pittsburg  Harbor i,  461;  in,  2510 

Operating  and  care  of  locks  and  dams i,  460;  in,  2502 

Monroe  Harbor,  Mich.,  improvement  of i,577;  in,  3083 

Monroe  Lake,  St.  Johns  River,  Fla.  (see  Volusia  bar) i,  283;  n,  1692 

Montgomery,  Ala.,  bridge  across  Alabama  River i,  716 

Montgomery  Bridge  and  Improvement  Company,  bridge  of i,  716 

Monuments,  statues,  etc.: 

In  public  grounds,  Washington,  D.  C i,  730;  iv,  3900 

To  Frederick  the  Great,  Washington,  D.  C i,  742;  iv,  4199 

To  Gens.  Francis  Nash  and  William  Lee  Davidson i,  742;  iv,  4201 

Moreauville,  La. ,  bridge  across  Bayou  Des  Glaisee  near i,  713 

Morgan  Canal,  Tex. : 

Improvement  of  (^^e  Galveston  ship  channel) i,370;  ii,  1985 

Oi)erating  and  care , i,  372;  n,  1992 

Morgan's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridge  of.       i,  720 
Mormon  channel,  San  Joaquin  River,  Cal.,  improvement  of.  i,  642, 643;  in,  3413, 3415 

Mortar  batteries,  including  report  upon  test  of  blast  meters i,   5,11, 12;  iv,  3739 

Morton,  C  C.  (canal  boat),  removal  of  wreck i,  148, 1157 

Mosquito  Creek  Canal,  S.  C.  (!<ee  Santee  River) i,  251 ;  ii,  1552 

Mound  City,  111.: 

Examination  of  Ohio  River  at i,  456;  in,  2456 

Improvement  of  Ohio  River 1,451,455;  in,  2406 

Mount  Dosort,  Bar  Harbor,  Me. ,  construction  of  breakwater i,  21 ,  780 

Mount  Holfy  Branch,  Rancocas  River,  N.  J.,  improvement  of 1,157,1228 

Mount  Hoi)e  Bay,  Mass.  (see  Fall  River  Harbor) i,  79, 919 

Mount  I*lcasant  shore,  Charleston,  S.  C,  improvement  at i,  256;  ii,  1559 

Mount  Rainier  National  Park,  Wash.,  survey  for  road i,  743;  iv,  4203 

Mud  J>ake,  La.  (.^rc  Mermentau  River) i,357;  n,  1909 

Mud  River,  Ga.,  improvement  of  waterway  via i»276;  n,  1662 

Mud  River,  S.  C.  (svr  Savannah -Beau  fort  waterway) i,  262;  n,  1639 

Murderkill  River,  Del.,  imj)rovement  of .' i,  170, 1241 

Muscle  Shoals  (^anal,  Tennessee  River,  Ala.: 

Construction  of i,  445;  n,  2357, 2360 

Operating  and  care 1, 447;  ii,  2378 

Muskegon  Harbor,  Mich.,  improvement  of i, 558;  in, 3007 

Muskingum  County,  Oliio,  bridge  of 1,720 

Muskinj^uni  River,  Ohio: 

Bridge  at  (Jaysport I,  720 

Examination  from  Zanesvi lie  to  Coshocton i,  483;  in,  2654 

Improvement  of 1, 477;  ni,  2622 

Ol)erating  and  care  of  locks  and  dams i,  478;  in,  2624 

Mystic  River,  Conn.,  bri<lge  at  Stonington 1,716 

Mystic  River,  Mass. : 

ImprovcincFit  of 1,51,848 

Imj)rovcnicnt  of,  below  mouth  of  Island  End  River 1,52,850 
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Nandna  Creek,  Va.,  improvement  of 1,204,1319 

Nansemond  River,  Va.,  improvement  of i,  220;  ii,  1368 

Nan ticoke  River,  Del.  and  Md.,  improvement  of 1,191,1271 

Nantucket,  Mass. ,  construction  of  harbor  of  refuge  at i»71, 906 

Nantucket  Harbor,  Mass.,  examination  for  harbor  of  refuge i,  87, 949 

Nantucket  Island,  Mass.: 

Examination  for  harbors  of  refuge i,  87, 949 

Removal  of  wrecks  off  Sankaty  Head i,  86, 929 

Nantucket  Sound,  Mass. : 

Examination  for  harbors  of  refuge i,  87, 949 

Removal  of  wrecks i,  86, 929 

Napa  River,  Cal. : 

Examination  above  Mare  Island  Navy- Yard i,  651 ;  iii,  3427 

Improvement  of i,  648;  iii,  3421 

Narragansett  Bay,  R.  I.: 

Defenses  of,  including  report  on  foundations  and  damp-proofing. .  i,  5, 9;  iv,  3712 

Improvement  of i,  77, 917 

Narraguagus  River,  Me.,  improvement  of i^20,  779 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of i,  68, 868 

Narrows,  the,  New  York  Harbor,  N.  Y.,  removal  of  wreck i,  134, 1127 

Nasel  River,  Wash,  {see  Willapa  River) i,  686;  iv,  3582 

Nash,  Gen.  Francis,  monument  to i,  742;  iv,  4201 

Natalbany  River,  La.  {see  Tickfaw  River) i,  355;  ii,  1906 

Natchez  Bay,  La.  {see  Bayou  Plaquemine)  i,  350;  ir,  1895 

Natchez  Harbor,  Miss,  {sec  Missif^sippi  River  Commission ) i,  707;  S.,  3, 40 

Natchitoches  Parish,  La.: 

Bridge  of,  across  Cane  River- i,  718 

Bridge  of,  across  Red  River    i,  721 

Natchitoches  Railway  and  Construction  Company,  bridge  of i,  721 

National  parks.     See  Parks. 

Naval  ( Peace)  Monument,  Washington,  D.  C i,  731 ;  iv,  3951 

Navesink  (North  Branch  of  Shrewsbury)  River,  N.  J.: 

Exammation  and  survey i,  149, 1162 

Improvenient  of i,  145, 1 153 

Navigaole  waters.     See  Bridges,  Rivers  and  harbors,  and  Wrei!k8. 

Navigation,  Congresses  of.  Permanent  International  Commission i,  70f 

Neabsco  Creek,  Va. ,  bridge  across i,  71t 

Neches  River,  Tex. : 

Examination  and  survey  from  Beaumont  to  Sabine  Lake i,  365;  ii,  1927 

Improvement  of i,  361 ;  ii,  1914 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of i,  586;  in,  3118 

Negro  Cut,  Indian  River  Inlet,  Fla.  [see  Indian  River) i,  285;  ii,  1694 

Nemadji  River,  Wis. ,  bridge  at  Superior i,  713 

Neuse  River,  N.  C. : 

Bridge  near  Canadys  Landing i,  719 

Bridge  at  Newbern i,  713 

Examination  and  survey  from  (Joldsboro  to  Newbern i.  245;  ii,  1525 

Examination   and   survey   for   waterway   from   Norfolk    to    Beaufort^ 

via 1, 227;  11,1387 

Improvement  of i,  233;  ii,  1481 

Improvement  of  waterway  between  Newl)ern  and  Beaufort i,  235;  ii,  1485 

Newark  Bay,  N.  J.: 

Harbor  lines  along  Staten  Island  shore i,  709, 1177 

Improvement  of  {see  Passaic  River  and  Arthur  Kill) i,  134, 136, 1132, 1135 

Removal  of  wreck i,  148, 1157 

New  Bedford  Harbor,  Ma.ss. : 

Defenses  of i|5 

Improvement  of i,  74, 911 

Newbern,  N.  C. : 

Bridge  across  Neuse  River i,  713 

Improvement  of  Neuse  River i,  233;  ii,  1481 

Improvement  of  Trent  River i,  234;  ir,  1483 

Improvement  of  waterway  to  Beaufort,  N.  C i,  235;  ii,  1485 

Newburyport  Harbor,  Mass.,  improvement  of i,  40, 832 
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Newcastle,  Del. : 

Improvement  of  Delaware  River i»149, 1181, 1214 

Removal  of  wreck  in  Delaware  River  near  Goose  Island  flats i,  156, 1200 

Newcastle,  Me. ,  bridge  across  Damariscotta  Lake  to  Nobleboro i,  719 

Newell  Bridge  Company,  bridge  of i,  711 

New  Harbor,  Me.,  examination  and  sar\'ey i,  35, 812 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters i,  95, 980 

Examination  of  channel,  via  Ov.ster  Point  to  Kimberly  Avenne  Bridge, 

West  River * 1,107,906 

Improvement  of,  by  dredging i,  94, 977 

New  Iberia,  La.,  bridge  across  Bayou  Tech e i,  714 

New  Jersey -Staten  Island  channel: 

Improvement  of i,  136,  ll.'io 

Stone  monuments  to  mark  harbor  lines i,  129 

New  London  Harbor,  Conn. : 

Bridge  across  Winthrops  Cove i,  715 

p]xamination  of  Winthrops  Cove i»I07, 1004 

Improvement  of i,  89, 971 

New  Orleans  Harbor,  La. : 

Defenses  of,  including  report  on  damp-proofing i,  5, 9, 10;  i v,  3728 

Improvement  of  (/<ee  Mississippi  River  Commission) i»707;  S.,  3,  40 

Newport  Harbor,  R.  I. : 

Bridge  between  Sheeps  Point  and  Gull  rocks i,  719 

Examination  of i,  87, 939 

Improvement  of i,  80, 921 

Improvement  of  Coaster  Harbor  Island i,  81, 923 

Newport  News  Point,  Va.,  removal  of  wreck  off i,227;  ii,  1380 

Newport  River,  N.  C. : 

Examination  and  survey  of  Carrot  Island  Slough  and  Lewis  Thorofogb- 

fare  to I • i»244;  ii,  1505 

Examination    and    survev   for    waterway   from   Norfolk  to    Beaufort 

Inlet   : 1 1,227;  ii,1387 

Iniprovcinent  of  Beaufort  Harbor i,  236;  u,  1486 

Improvement  of  waterway  between  Beaufort  and  New  River 1^237;  ii,  1488 

Improvement  of  waterway  between  Newbem  and  Beaufort i,  235;  ii,  1485 

Removal  of  wreck  in  Beaufort  Harbor i,244;  u,  1505 

New  River,  N.  C. : 

Examination  of i»245;  ii,  1537 

Improvement  of 1,238;  ii,  1489 

1  in provciiient  of  waterway  to  Beaufort i,  237;  ii,  1488 

New  River,  W.Va..  examination  at  confluence  with  Greenbrier  River.  i,477;  iii,2617 

New  Rochelle,  N.  Y.  (^y<' Echo  Bay  Harbor) 1,110,1014 

New  Shorehani,  Block  Island,  R.  1.: 

Construction  of  harl)or  of  refuge ^ 1,83,925 

Examination  of  harbor  of  refuge  and  of  Great  Salt  Pond i,  87,949 

Iniproveinent  of  Great  Salt  Pond 1,85,927 

Removal  of  wrecks  off  Southeast  light  and  Southwest  Point i,  86, 930 

Newtown,  N.  Y.,  1)ridge  across  Flushing  Creek  to  Flushing i,  713 

Newtown  Creek,  N.  Y. : 

Improvement  of i»II8, 103:? 

Removal  of  wreck 1,126,1053 

New  Whatcom  Harlx)r,  Wash.: 

Bridjze  acrosj^  land  J  .street  waterway i,  716 

Improvement  of .' -.  1,700;  iv,3619 

New  York  Central  and  IIu<lson  River  Railroad  Company,  bridse  of i,  717 

New  York,  Cliicajro  an<l  St.  Ijcmis  Railroad  Comi)any,  bridge  oi i,711 

New  York  City  and  IIarlK)r,  N.  Y. : 

Anibro.«e     channel,     improvement    of,     including    dredge     coostmc- 

tion 1,127,1113,1208 

Arthur  Kill,  improvement  of 1,1361,1135 

Arthur  Kill,  removal  of  wrecks 1,148,1157,1158 

Arthur  Kill,  st(»ne  monuments  to  mark  harbor  lines. -..-•       1, 129 

Battery,  the,  harlx)r  lines  in  Hudson  River 1,709,1127 

Battery,  the,  removal  of  shoal  off  Pier  A 1,129,1113 

Bay  Ricige  channel,  improvement  of 1,130,1118 

Bay  Ridge  channel,  removal  of  wrecks 1,134,1126,1127 
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Bayside  cnannel,  improvement  of ••.. i,  127,1113 

Bronx  Kills,  Harlem  River,  examination  of i,  127, 1064 

Bronx  River,  improvement  of i,  111,  1015 

Bronx  River,  removal  of  wrecks 1,125,126,1052,1053 

Brooklyn,  bridges  across  Gowanus  Canal i,718 

Buttermilk  channel,  improvement  of 1,131,1121 

Coney  Island,  harbor  lines  in  Gravesend  Bay 1,709,1110 

Defenses  of,  including  report  on  damp-proofing,  painting  of  concrete, 

and  conduits  and  switenes  in  electrical  installationa i,  5, 9, 10;  iv,  3719 

Dredges,  construction  of 1,129,1113,1208 

EastTAmbrose)  channel,  improvement  of 1,127,1113,1208 

East  Chester  Creek,  examination  of i,  126, 1061 

East  Chester  Creek,  improvement  of i»lll»  1016 

East  Chester  Creek,  survey  of 1,112,1018 

East  River,  harbor  linos 1,709,1096,1098,1101,1105 

East  River,  improvement  of i,  116, 1028 

East  River,  removal  of  wreck i,  126, 1053 

Engineer  depot i,  15,  775 

Flushing,  bridge  across  Flushing  Creek  to  Newtown i,  713 

Flushing  Bay,  examination  and  survey i,  115,127 

Flushing  Bay,  improvement  of i,  114, 1025 

Flushing  Creek,  bridge  between  Newtown  and  Flushing i,  713 

Gedney  channel,  improvement  of i,  127, 1113 

Governors  Island,  enlargement  of i,  131^,  1124 

Gowanus  Bay,  improvement  of i,  130, 1118 

Gowanus  Canal,  bridges  at  Brooklyn i,  718 

Gowanus  Canal,  improvement  of  {see  Gowanus  Bay).... i,  130, 1118 

Gowanus  Creek  channel,  improvement  of i,  132, 1123 

Gravesend  Bay,  harlx)r  lines  at  Coney  Island 1,709,1110 

Harlem  (Bronx)  Kills,  Harlem  River,  examination  of 1,127,1064 

Harlem  River,  bridge  at  Two  hundred  and  seventh  street. i,  714 

Harlem  River,  examination  of  Harlem  (Bronx)  Kills 1,127,1064 

Harlem  River,  improvement  of i>117, 1031 

Hell  Gate,  East  River,  improvement  of 1,116,1028 

Hudson  River,  liarbor  lines  at  the  Battery i,  709, 1127 

Hudson  River,  removal  of  reef  off  P!er  A i,  129, 1113 

Hudson  River,  removal  of  wrecks i,  125, 126, 1052, 1053 

Improvement  of,  including  dredge  construction,  with  observations  upon 

actual  draft  of  large  steamships  when  under  way  as  compared  with 

draft  at  piers 1,127,1113,1208;  iv,3743 

Kill  van  Kull,  improvement  of  St^ten  Island-New  Jersey  channel...  i,  136, 1135 
Kill  van  Kull,  stone  monuments  to  mark  harbor  lines  along  Staten 

Island  shore i,  129 

Lemon  Creek  {see  Staten  Island-New  Jersey  channel ) i,  136, 1137 

Main  Ship  channel,  improvement  of i,  127,1113 

Narrows,  the,  removal  of  wreck i,  134, 1127 

Newark  Bay,  harbor  lines  along  Staten  Island  shore i,  709, 1177 

Newark    Bay,    improvement    of     (see    Passaic     River    and     Arthur 

Kill) 1,134,136,1132,1135 

Newark  Bay,  removal  of  wreck 1,148,1157 

New  Jersey-Staten  Island  channel,  improvement  of i,  136,1135 

New  Jersey-Staten  Island  channel,  stone  monuments  to  mark  harbor 

lines 1,129 

Newtown,  bridge  across  Flushing  Creek  to  Flushing i,  713 

Newtown  Creek,  improvement  of i>118»  1933 

Newtown  Creek,  removal  of  wreck i,  126, 1053 

North  f  Hudson)  River,  harbor  lines  at  the  Battery i,  709, 1127 

North  (Hudson)  River,  removal  of  reef  off  Pier  A 1,129,1113 

North  (Hudson)  River,  removal  of  wrecks 1,125,126,1052,1053 

Port  Morris,  harbor  lines 1,709,1105 

Red  Hook  channel,  improvement  of 1,130,1118 

Red  Hook  channel,  removal  of  wreck 1,134,1127 

St.  George,  Staten  Island,  harbor  lines 1,709,1175 

Sheepehead  Bay,  examination  and  survey 1,127,1074 

l^juyten  Duyvil  Creek  («fr  Harlem  River) 1,117,1031 

Staten  Islana,  harbor  lines  at  St  Geozge  and  in  Newark  Bay  ..  i,  709, 1175>  1177 
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Newcasitle,  Del.: 

Improvement  of  Delaware  River i,  149, 1181, 1214 

Removal  of  wreck  in  Delaware  River  near  Gooae  Island  flktB i,  15G,  12U> 

Newcastle,  Me. ,  bridge  across  Damariscotta  Lake  to  Nobleboro i,  719 

Newell  Bridge  Company,  bridge  of i,711 

New  Harbor,  Me.,  examination  and  survey i, 35,812 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters 1,95, 980 

Examination  of  channel,  via  Oyster  Point  to  Klmberly  Avenne  Bridge, 

West  River i,  I07,W)rt 

Improvement  of,  by  dredging i,  94, 977 

New  Iberia,  La.,  bridge  across  Bayou  Teche i,  714 

New  Jersey-Staten  Island  channel : 

Improvement  of i,  136, 1 135 

Stone  monuments  to  mark  harbor  lines i,  129 

New  London  Harbor,  Conn. : 

Bridge  across  Winthrops  Cove i,  715 

Examination  of  Winthrops  Cove i,  107, 1004 

Improvement  of i,  89, 971 

New  Orleans  Harbor,  I^. : 

Defenses  of,  including  report  on  damp-proofing i,  5, 9, 10;  iv,  3728 

Improvement  of  («ee  Mississippi  River  C\>mmission) i,  707;  S.,  3,40 

Newport  Harbor,  R.  I. : 

Bridge  between  Sheeps  Point  and  Gull  rocks i,  719 

Examination  of i,  87, 939 

Improvement  of i,  80, 921 

Improvement  of  Coaster  Harbor  Island i,  81, 923 

Newport  News  Point,  Va. ,  removal  of  wreck  off i,  227;  u,  1380 

Newport  River,  N.  C: 

Examination  and  survey  of  Carrot  Island  Slough  and  Lewis  Thoroogh- 

fare  to I i,  244;  ii,  \n09 

Examination    and    survev  for    waterway   from  Norfolk  to    Beaufort 

Inlet  .' 1 1,227;  ii,l.>7 

Improvement  of  Beaufort  Harbor i,  23();  ii,  \4>^ 

Improvement  of  waterway  between  Beaufort  and  New  River i,  2^57;  ii,  I  {•^^ 

Improvement  of  waterway  between  Newbern  and  Beaufort i,235;  n,  14*v'» 

Removal  of  wreck  in  Beaufort  llarl><>r i,  244;  ii.  1  '><»-'» 

5  New  Kiver  X.  ('.: 

It  Kxaniination  of i,  24o;  n,  l'>  17 

tj  Improvement  of i,  ^ilS;  n,  14^'^ 

Improvement  of  waterway  to  Beaufort i,237;  ii,  H^'^ 

New  River,  W.Va.,  examination  at  connuence  witli  GrtH'nbrier  River.   i,477;  m.-*il7 

New  Roclielle,  X.  V.  r>v>' Echo  Bay  Harbor) i,  110.  I' '14 

New  Shoreliain,  Block  I^lan<l,  R.  1.: 

Construction  of  liarhor  of  refu«:e i.  S;^  *>'2'^ 

l!xaininati<»n  of  harbor  of  refu;;e  and  of  iJreat  Salt  Pon<l i,  S7/.'49 

Improvement  of  ( Ireat  Salt  Pond i,  S.'>.  *'L*7 

Removal  of  wrceks  off  Soutlu-ast  lii^ht  and  Southwest  Point i.S4»,  ^m> 

Newtown,  X.  Y..  l)ridue  acn>ss  Flushing  Creek  to  Flushing; i.T!  '. 

Newtown  Creek,  X'.  Y.: 

Improvement  of i,  ll."^.  !'•  ••• 

Removal  of  wreck i,  I2*»,  1""»  • 

New  Whatcom  Harbor,  Wash.: 

BridiT'^  across  I  and  J  strtft  waterway i,  7l«i 

Improvement  of I,  7(X);  iv,  .'*»m'> 

New  York  Central  and  Hudson  River  Railroad  Company,  brid^  of I.7I7 

New  York,  Chirairo  an<l  St.  Ixuis  Railroad  Company,  bridtre  of i.  711 

New  York  City  and  Harbor,  X.  Y. : 

And>rose     channel,     improv<'mt'nt     of,     including     drmlge     construc- 
tion  I,  127.  Ill;],  lL*M.s 

.\rthur  Kill,  improv«'nient  of i,  !.'>(»,  1  l.v* 

Arthur  Kill,  rcmov.il  of  wrrcks i.  14S,  1157,  1I'»'> 

Arthur  Kill,  stone  monuments  to  mark  harlwu*  lines i.  IJ"* 

P.attery.  the,  harbor  linc-i  in  Hudson  River i,  7<X»,  1  1.7 

]>attery,  the,  reiiKual  of  shoal  off  Pier  A i,  V2\\  1 1  Ii 

Bay  Ridge  tdiannel.  improvcinrnt  of i,  irt<),  HIS 

Bay  Ritlge  channel,  riinoval  of  w  rerks i,  I'M,  112t>,  1127 
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Northern  and  Northwestern  Lakes — Continue<l. 

Improvement  of  channels  in  waters  c<^>nnectinjr , i,  581 ;  iir,  'Mfi92 

Navigation  of,  in  1841,  conditions  governing ! i,  732 

Survey  of  waters  connecting  Lakes  .Superior  and  Huron,  final  refH>rt  on.       i,  591 

Survevsand  charts 1,732,7:57;  iv,  4(151 

Water  levels  (1860  to  1904) i,  7:^3;  iv,4057 

Water  levels  on  east  shore  of  Lake  Michijran,  variations  in i,  544 

Northern  Pacific  Railway  Company: 

Bridge  of,  across  Duwamisn  River,  Wash i,  7 1 7 

Bridge  of,  across  Nemadji  River,  Wis i,  7 13 

North  Fork,  Skagit  River,  Wash,  (f^ee  I^iget  Sound  ) i,  «91 ;  iv,  :um 

North  Hero  Island  channel,  I^ke  Champlain,  Vt.,  iniproveni«.nt  of i,  05 

North  Landin]^  River,  Va.  and  N.  C. : 

Examination  and  survey  for  waten»ay  via i,  227 ;  ii,  1  .'iH7 

Improvement  of  waterway  via i,  224;  ii,  1 370 

North  (Tolomato)  River,  Fla.  («-«  St.  Augustine  •Harlx>r) i,2H4;  n,  WW>4 

North  River,  Mass.,  examination  and  survey  of  Sal«.*m  FIarlK>r i,  09,  878 

North  (Hudson)  River,  N.  Y.     See  New  York  City  and  HarN>r. 
JNorth  River,  N.  C. : 

Examination  an<l  Hur>*ey  for  waterway  via .  i,  227;  n,  1  .'i87 

Improvement  of  waterway  via i,  224 ;  n,  1 370 

North  River,  Wash,  {we  Willapa  River) i,  080;  i v,  3582 

North  Tonawanda,  N.  Y.  (see  Tonawanda ) 1,010;  in,  3208 

Northumberland,  Pa.,  examination  of  SuKjnehanna  RiviT  U«Iow i,  191,  12t»0 

Northwest  River,  N.  C.,  examination  and  survey  for  watiTway  via...  i,227;  ii,  1387 
Norwalk  Harbor,  Conn. ,  improvement  of .* i,  1 02, 988 
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Oak  Creek,  South  Milwaukee,  Wiw.: 

Improvement  of i,  5.'M);  in,  2838 

Survey  of i,  ;,30;  ni,  2^)3 

Oak  Harbor,  Ohio: 

Bridge  across  Portage  RiviT 1,714 

Examination  of  Portage  River  from  mouth  to  bridgi*  at i,  <MHi;  ni,  3218 

Oakland  Harbor,  Cal. : 

Bridge  across  San  I^^andro  Bay  at  Alanifda i,  7 1 3 

Defenses  of  San  Francisco i,  ft 

Improvement  of i,  niO;  ni,  3MM» 

Oak  Orchard  Harlx)r,  N.  Y.,  improvement  (»f,  incluiiing  n-port  on  projiTt  by 

Board  of  PJngineers  for  Rivers  and  HarlKirs i,  019;  ni,  3320,  3327 

Oakwood,  Mich.,  bridge*  acrons  Roug<»  liivirr i,  71 7 

Obion  River,  Ten n.: 

Bridge  at  Pettys  Ferry 1,713 

Examination  of  . . .  9.' i,  443;  n,  2351 

Improvement  of i,  .\'m\;  n,  2337 

Occoquan  Creek,  Va.,  iinprov<*nient  (A r,  202,  1317 

Ocklawaha  (Oklawaha)  River,  Fla.,  iniprov«in<nt  of f,  284;  n,  1093 

Ocmulgee  River,  Ga.,  improvement  of 1,273;  n,  1057 

Oconee  River,  (ia.: 

Examination  from  I)n})lin  to  Skull  Hlioals i,280;  n,  1077 

Improvement  of ,,  i;7 j ;  „,  Kjftft 

Oconto  Harbor  and  River,  Win. : 

Construction  of  bridge i,  7 1  ft 

Improvement  of V.V.V.V.V  i]  520;  ni,  2812 

Ocracoke  Inlet,  N.  C.,  im|>rovement  of i,  22t»;  n,  1477 

Office  of  the  Chief  of  P'ngineers,  officers  on  duty  in i,  74ft 

Officers,  engineer,  civilian  assistants  to '. i,  1 7 

Officers  of  the  Cori)s  of  Engineers.     ^S'c/?  Corj^s  of  KnginrerM. 

Ogden  Landing,  Ohio  River,  Ky.,  examination  at i,  457;  in,  2477 

Ogdensburg  Harbor,  X.  Y.,  improvement  of i,  (J29;  ni,  3353 

Ohio  River: 

Ashland,  Ky.,  to  Hanging  Rrxk,  Ohio,  harl)or  lines i,  7<Kt;  ni,24H7 

Bridge  between  Bellaire,  Ohio,  and  B<?nwo<Kl,  \V.  Va I,  71J| 

Bridge  at  East  Liver|K)ol,  Ohio i  71 1 

Bridge  between  Ironton,  Ohio,  and  Ashland,  Ky .'       /, 7II 

Bridges  impeding  navigation,  refsirt  u[K>n i,  19;  ni,  243a 
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Ohio  River — Continued. 

Dam  below  mouth  of  Green  River,  examination  for i,  456;  iii,  2465 

Davi«  IsUmd  dam,  Pa.,  operating  and  care i,  464;  iii,  2512 

Davis  Island  dam  to  Dam  3,  near  Osbom,  Pa.,  harbor  linee i,  709;  ni,  2554 

Elizal)ethtown,  lU.,  examination  at_ i,  456;  in,  2453 

EvanBville,    Ind.,    examination    for    liarbor   at,    by    construction    of 

dam 1,456;  in,  2465 

Falls  at  Louisville,  Ky.,  examination  at  head  of 1,502;  in,  2702 

Fal  Is  at  Louisville,  Ky . ,  improvement  of i,  484 ;  in,  2662 

Gauging  («ee  Missisi^ippi  River  Commission ) i,  707;  S.,  7, 63 

General  improvement  from  Pittsburg  to  the  month ij  461 ;  in,  2406 

Henderson,    Kv.,    examination    for    harbor   at,    by    constmctioQ    of 

dam * 1,456;  iii,2465 

Ice  piers i,  451 ;  in,  2406 

Indiana  Chute,  Louisville,  Ky.,  examination  of i,  502;  in,  2702 

Indiana  Chute,  Louisnlle,  Ky:,  improvement  of i,  484;  m,  2662 

Locks  and  Dams  2-7,  construction  of i,  464;  m,  2514 

Locks  and  Dams  8,  1 1 ,  13,  18,  and  19,  construction  of i,  470;  in,  2566 

Lock  and  Dam  37,  construction  of i,  454;  in,  2428 

Louisville  and  Portland  C-anal,  Ky.,  enlar^ment  of i,  484;  in,  2662 

Louis\nlle  and  Portland  Canal,  Ky.,  examination  at  head  of i,502;  in,  2702 

Louisville  and  Portland  Canal,  Ky. ,  operating  and  care i,  489;  in,  2664 

Mingo,  Ohio,  harbor  lines i,709;  in,  2482 

Mound  City,  III.,  examination  at i, 466;  in,  2456 

Mound   Citv,   111.,   to  Cairo,   examination    for    protection  of  IlUnoie 

side 1 1,456;  m,  2459 

Ogden  Landing,  Ky.,  examination  at i,  457;  in,  2477 

Pittsburg  IIarl)or,  Pa.,  improvement  of i,  461 ;  in,  2510 

Sand  Island,  Ky.,  examination  at i, 502;  in,  2711 

Snag  boat,  operation  of i,  455;  in,  2430 

Stoubenville,  Ohio,  harbor  lines i,  709;  in,  2482 

Okanogan  River,  Wash.%  improvement  of i,  701 ;  iv,  3622 

Oklawaha  River,  Fla.,  improvement  of i»284;  n,  1693 

Olcott  Harbor,  N.  Y.: 

Examination  and  snrvev 1, 630;  in,  SSb4 

Harbor  lines ". i,  709;  in,  3378 

Improvement  of i,  620;  in,  3331 

Old  Tampa  Bay,  Fla.  (^ee  Tampa  Bay) i,293;  u,1704 

Olympia  Harbor,  Wash.: 

City  bridge  across  Deschutes  River i,  718 

Improvement  of i,693;  it,  3607 

Onset  I  larbor,  Mass. ,  examination  of i>67, 943 

Ontario  Lake: 

Sr  also  Northern  and  Northwestern  Lakes. 

Breakwater  constniction,  pictorial  engineering  history  of rv,  3818 

Harbors  on  south  shore,  description,  facilities,  commercial  statifiticB,  etc.  m,  3325 
Water  levels  (1860-1904)  and  discharges  (1860-1903) 1,736;  nr, 4067, 4058 

Ontonagon  Harbor  and  River,  Mich.: 

Construction  of  bridge i,  719 

Kxaniination  of  harbor 1,518;  in,  2796 

Iniproveiiicnt  of  harbor i|51l;  111,2766 

Oostenaula  River,  (Ja.,  improvement  of 1,320;  ii,1789 

Orange  Mills  tlats,  8t.  Johns  River,  Fla.: 

Improvement  at  and  near h^^'t  ii,  1690 

RiMuoval  of  water  hyacinths  in  vicinity  of i,  29i9;  ii,  1712 

Oran ire  River,  Fla. : 

Bridge  at  Buck  ingham 1, 716 

Improvement  of i, 290;  n,  1699, 1700 

Or(lnanc(\     K-e  Fortiii  rat  ions. 

Oregon,  dredging  |ilant  for  harbors  on  coast  south  of  Columbia  River.  i,663;  in,  3468 

Osage  River,  Mo.,  improvement  of i|434;  n,2320 

Osboni,  Pa.,  harbor  hues  in  Ohio  River  to  Davis  Island  dam i,709;  in,  2554 

Oswcgatchie  River,  N.  Y.  (.'<€t' Ogdenslmrg  Harbor) i,629;  ni,3353 

Oswego  Harlmr,  N.  Y.: 

Kxamination  and  survey  for  repairs  to  outer  breakwater i,631;  ni,3363 

Impmvement  of .* i,6^;  111,3342 

Project  for  extension  of  deep-water  area  farther  upstream i,  626;  in,  3344 
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Otter  Creek,  Vt.,  improvement  of i,  6d,867 

Ottertail  Lake  and  River,  Minn. ,  final  report  on  survey i,  430;  ii,  2260 

Ouachita  City,  La.,  bridge  across  Ouachita  River  near i,  712 

Ouachita  River,  Ark.  and  La. : 

Bridge  between  Ouachita  City  and  Bayou  Loutre,  La i,  712 

Improvement  of i,  387;  ii,  20JJ9 

Outagamie  County,  Wis.,  bridge  of i,  713 

Oyster  Harbor,  Va.,  examination  of i,  193,1275 

P. 

Pacific  Electric  Railway  Company,  bridges  of i,  718 

Pagan  River,  Va.,  improvement  of i,  221;  ii,  1370 

Pamlico,  Oriental  and  Western  Railroad  Company,  bridge  of .' ,       i,  713 

Ptunlico  River,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of i,  231 ;  ii,  1479 

Ptoilico  Sound,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i)223;  ii,  1374 

Pamunkey  River,  Va.,  improvement  of i,  213, 1330 

Parker,  A.  A.  (steamer)  removal  of  wreck  of i,  517;  in,  2781 

Parks,  public: 

District  of  Columbia,  improvement  and  care i,  730;  iv,  3899 

Mount  Rainier  National  Park,  Wash.,  survey  for  road i,  743;  iv,  4203 

Yellowstone  National  Park,  improvement  of i,  737;  iv,  4171 

Parsonage  Creek,  N.  Y.,  bridge  at  Baldwins i,  723 

Partridge  Bav,  Mich.,  examination  and    survey  for  harbor  of  refuge  (tee 

Marquette  ftarbor) i,518;  ui,2786 

Pascagoula  River,  Miss. : 

Bridge  near  Scranton i,  717 

Improvement  above  mouth  of  Dog  River i,  334;  ii,  1830, 1831 

Improvement  below  mouth  of  Dog  River i,  333;  ii,  1828 

Pasquotank  River,  N.  C-. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

Removal  of  wreck i,227;  u,1380 

Passaic,  N.  J. : 

Bridge  across  Passaic  River  (county  bridge) i,  716 

Brid^  across  Passaic  River  (Jersey  City,  Hoboken  and  Paterson  Street 

Railway  Company ) i,  718 

Improvement  ot  Pa.ssjdc  River 1,134,1132 

Passaic  County,  N.  J.,  bridj^e  of i,  716 

Passaic  River,*N.  J. : 

Bridge  at  Avondale i,  717 

Bridge  at  Pas-saic  (county  bridge) i,  716 

Bridge  at  Pa«sjiic  (Jersey  City,  Iloboken  and  Paterson  Street  Railway 

Company ) i,  718 

Improvement  of i,  134, 1132 

Pass  a  Jjoutre,  Mississippi  River,  La. : 

Closing cnnasse  in i, 343;  ii,  1881 

Constructing  sill  across i,  344;  ii,  1882 

Patapsco  River,  Md.: 

Defenses  of  Baltimore i,5, 10 

Examination  of  channel  from  Brewerton  clianuel  to  Sparrow  Point.,  i,  193, 1278 
Examination  of  channel  from  main  channel  to  mouth  of  Bear  Creek,  i,  194, 1284 

Improvement  of,  and  channel  to  Baltimore ',178, 1252 

Improvement  of  channel  to  Curtis  Bay i,  180, 1255 

Improvement  of  harbor  at  southwest  Baltimore  (Sprint  Gharden) i,  181, 1256 

Pfttchogue  River,  N.  Y.,  improvement  of  (see  Great  South  Bay) i,  120, 1036 

Patcong  Creek,  N.  J.,  bridge  at  Steelmanville i,720 

Patuxent  River,  Md.,  improvement  of 1,200,1314 

Pftwcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  88, 969 

Pawpaw  River,  Mich,  (see  St.  Joseph  Harbor) i,547;  iii,2976 

P^wtacket  (Seekonk)  River,  R.  I.,  improvement  of i,  77, 915 
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Peace  Creek,  or  River,  Fla. : 

Examination  of  Charlotte  Harbor i,  301;  ii,  1714 

Improvement  of  Charlotte  Harbor : 1,290,291;  ii,  1699, 1700 

Peace  (Naval)  Monument,  Washington,  D.  C ,.  i,  731;  iv  3951 

Pearl  1  larbor,  Hawaii,  improvement  of i,  650;  iii^  3423 

Pearl  I^andinj?,  Illinois  River,  111.,  bridge  near '  i,  722 

Pearl  River,  Miss. : 

Imi)rovcment  between  Edinburg  and  Jackson i,  341 ;  ii,  1838 

hnprovenient  below  Rockport i,  340;  ii,  18:% 

PeArsall  ( schooner) ,  removal  of  wreck  of i»  177, 1248 

Pedee  rivern,  S.  C: 

Improvement  of  Great  Pedee i,  247;  ii,  1547 

Improvement  of  Little  Pedee i,  246;  ii,  1545 

Peekskill  Harbor,  N.  Y.,  improvement  of i,  124, 1049 

Pekin,  111.,  bridges  obstructing  Illinois  River  at i,  721 

Pend  Oreille  River,  Wash. ,  improvement  of i,  702;  n%  3622 

Pennsylvania  Railroad  Company: 

Bri<lge  across  Anacostia  River,  D.  C i,  714 

Bridge  across  Sus<juehanna  River,  Md.  (Philadelphia,  Baltimore  and 

Washington  Railroad  Co. ) i,  718 

Penobscot  River,  Me.: 

Defenses  of i,5 

Improvement  of i,  25,  783 

Improvement  of  Bucksport  Harbor i,  27,  784 

Pensacola  Harbor,  Fla. : 

Defenses  of,  including  report  on  damp-proofing  and  on  coloring  of  con- 
crete to  diminish  glare i, 5, 10;  iv,  3726 

Imi)rovement  of,  including  dredge  construction i,  313, 1207;  ii,  1779 

Pensanken  Creek,  N.  J.,  bridge  between  Camden  and  Burlington  countiee..  *    i,  719 

Pentwater  Harbor,  Mich.,  improvement  of i, 660;  in,  301 1 

Peoria,  111. ,  bridges  obstructing  Illinois  River  at i,  721 

Peoria  and  Pekin  Terminal  Railway  Company,  bridge  of i,  721 

Peoria  and  Pekin  Union  Railway  Company,  bridges  of i,  721 

Pepin  I^ake,  Mississippi  River,  Minn.: 

Examination  of  inner  harbor  at  Lake  City i,  419;  ii,  2204 

Improvement  of  Mississippi   River  between  Missouri  River  and  St. 

Paul 1,415;  n,2163 

Pequonnock  River,  Conn,  (see  Bridgeport  Harbor) i,  99, 985 

Pere  Marquette  I^ake,  Mich,  (see  Ludington  Harbor) i,  562;  in,  3016 

Permanent  International  Commission  of  Congresses  of  Navigation i,  708 

Peniuimans  River,  N.  C,  examination  at  and  near  Hertford i|227;  ii,  1380 

Perrvville,  Md.: 

bridtre  across  Susquehanna  River  to  Havre  de  Grace i,  718 

Improvement  of  Susquehanna  River i,  182, 1257 

Peru,  ill.,  ])ridj?e  of  city  of i,  722 

Petaluma  Creek  and  Harbor,  Cal. : 

Bridge  near  Petaluma I,  715 

Improvement  of  creek i,  647; %ii,  3420 

Petersburg.  Va.,  diversion  of  Appomattox  River  at i,  222;  ii,  1371 

Petoskey  Harbor,  Mich.,  improvement  of i, 569;  in, 3035 

Pettys  Ferry.  Obion  River,  Tenn. ,  bridge  at i,  713 

Phihidel[>hia,  Pa.: 

Defenses  of  Delaware  River i,  5, 10 

Improvement  of  Delaware  River  at 1, 149,1181, 1193 

Removal  of  wreck  in  Frankford  Creek i,  166, 1200, 1201 

Philadelphia,  Baltimore  and  Washington  Railroad  Company,  bridge  of i,  718 

IMiilippine  Islands: 

Cnal  mining  in rv,  3870 

Defenses  of 1, 10, 12 

Pierhead  lines.     AVr  Harbor  lines. 

Pierre,  S.  Dak.  [j^fe  Missouri  River) 1.431;  n,2300 

Pierre,  Fort,  S.  Dak.  (svr  Missouri  River) 1,431;  ii,2300 

Pigeon  Ba vous.  f>a. ,  impmvement  of i,  350:  ii,  1895 

Pike  Creek,  Wis.: 

Improvement  of  Kenosha  Harl>or 1,531;  ill,  2841 

Survev  of  Kenosha  Harbor  for  protection  against  storms i,  532 

Pillsboro  [.anding,  Tar  River,  N.  C,  bridge  at 1,719 

Pine  Island  .Sound,  Fla.  (.sf<?  Charlotte  Harbor) 1,290,291;  11,1699,1700 
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Pine  Lake  and  River  (Charlevoix  County),  Mich.: 

Examination  of  Charlevoix  Harbor i,  570;  iii,  3048 

Improvement  of  Charlevoix  Harbor i,  567;  in,  3031 

Pine  River  (St.  Clair  County),  Mich.,  improvement  of i,  579;  iii,  3085 

Pine  River,  Minn.: 

Construction  of  reservoir  dam i,  422;  ii,  2235 

Operating  and  care  of  reservoir  dam i,  424;  ii,  2242 

Pinole  Point,  Cal.  (^^'e  San  Pablo  Bay) i,641;  iii,  3411 

Pitt  County,  N.  C,  bridge  of i,  719 

Pittsburg  Harbor,  Pa. : 

See  also  Allegheny,  Monongahela,  a7ul  Ohio  rivers. 

Improvement  of «. i,  461 ;  iii,  2510 

Plantation  Creek,  Ga.,  examination  and  survey i,  279;  ii,  1669 

Plaquemine  Bayou,  La. : 

Improvement  of i,  350;  ii,  1895 

Removal  of  water  hvacinths i,  360;  ii,  1913 

Plattfiburg  Harbor,  N.  Y.,  improvement  of i,  67, 867 

Plymouth  Harbor,  Mass. ,  improvement  of i,  63, 862 

Pocomoke  River,  Md. ,  improvement  of i,  188, 1266 

Pointe  Aux  Barques,  Mich.,  examination  at,  for  harbor  of  refuge i,581;  iii,3088 

Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge i,  82, 923 

Examination  of  harbor  of  refuge  and  of  pond  entrance i,  87, 949 

Improvement  of  pond  entrance -• i,  83, 925 

Removal  of  wreck i,  86, 930 

Point  Pinole,  Cal.  («ee  San  Pablo  Bay) i,641;  iii,3411 

Point  Wilson,  Cal.  («^e  San  Pablo  Bay) i,641;  iii,3411 

Pokegama  Falls,  Missisi^ippi  River,  Minn.: 

Construction  of  reservoir  dam i,  422;  ii,  221^ 

Operating  and  care  of  reservoir  dam i,  424;  ii,  2242 

PollocR  Rip  Slough,  Mass. ,  removal  of  wrecks i,  86, 930 

Pomeroy,  Ohio,  ice  harbor  at  Kerrs  Run  (see  Ohio  River) i,  451;  in,  2406 

Pomeroy  Center,  Ohio,  ice  pier  {nee  Ohio  River) ,..  i, 451 ;  in,  2406 

Ponchatoula  River,  La.  (see  Tickfaw  Riverj i,  355;  ii,  1906 

Pond  Creek,  or  River,  Ky.,  examination  ot i,  502;  in,  2714 

Pony  Slough,  Coos  Bay,  Oreg. ,  improvement  of i,  655;  in,  3442 

Popes  Island,  Va.,  removal  of  wreck  off i,  193, 1274 

Porcupine  Island,  Bar  Harlx>r,  Me.,  construction  of  breakwater i,  21, 780 

Portage   Lake,   Manistee  County,  Mich.,   improvement  of  harbor  of  ref- 
uge   1,565;  ni,3025 

Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.,  improve- 
ment and  care , 1,512,514;  in,  2767 

Portage  River,  Houghton  County,  Mich.,  water>vay  via 1,512,514;  in,  2767 

Portage  River,  Ohio: 

Construction  of  bridge  at  Oak  Harbor i,  714 

Examination  from  mouth  to  Oak  Harbor  bridge i,  609;  in,  3218 

Improvement  of  Port  Clinton  Harbor i,  593;  in,  3157 

Port  Arthur,  Tex.,  bridge  across  Taylors  Bayou  near i,  718 

Port  Arthur  Canal,  Tex.,  examination  and  survey  of  Sabine  Lake,  including 

connection  with 1,361,365,  n,  1914, 1927 

Port  Chester  Harbor,  N.  Y. ,  improvement  of i,  107, 1010 

Port  Clinton  Harlx)r,  Ohio: 

Examination  of  Portage  River i,  609;  in,  3218 

Improvement  of i,  593;  in,  3157 

Port  Harfonl,  Cal.  {xre  San  Luis  ObisiK)  Harbor) i,  635;  in,  3390 

Port  Huron,  Mich. ,  improvement  of  Black  River  at i,  578^  in,  3084 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of 1,112,1021 

Portland,  Ky.: 

Enlargement  of  Louisville  and  Portland  Canal i,  484;  in,  2662 

Examination  at  head  of  Louisville  and  Portland  Canal i,  502;  in,  2702 

Operating  and  care  of  l^uisville  and  Portland  Canal i,  489;  in,  2664 

Portland,  Me.: 

Defenses  of,  including  report  on  damp-proofing i,  5, 9;  iv,  3709 

Improvement  of  harl)or i,  32,  791 

RiMiioval  of  wreck  off  Portland  Head  light i,  34,  792 

Portland,  Ort^t. : 

See  oho  \V  illamettc  River. 

Bridge  across  Willamette  River \^7\& 
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Portland  General  Electric  Light  Company  (me  WilUunette  River) i,  674 

P^ntland  H^ud  light,  Me.,  renvoval  o£  wreck  oil i, 34,  "i^2 

Port  Morri«,  New  York,  N.  Y.,  harbor  lines  io  Ewt  RiTer i,709,lia=) 

Porto  Rico,  defenses  of i,  10, 12 

Port  Perry,  Pa. ,  harlwr  lineH  in  Monongahela  River i,  709;  in,  2553 

Port  Royal  (Beaufort)  River,  8.  C: 

Defenses  of  Port  Royal  Sound i,  5 

Examination  from  niouth  to  Beaiifort i,  261 ;  ii,  15H5 

Examination  of  Port  Royal  bar i,  262;  n,  1605) 

Improvement  of i,  260;  n,  15«vl 

Improvement  of  waterway  between  Beaufort  aiMi  Charleeton,  8.  C.  i,»259;  n,  156:^ 
Improvemout  of  water wav  between  Beaulort,  S.  C,  amd  SayaBiiah  {iiee 

Savannah  Harbor) *. • r,262;  n,  16:» 

Port  Royal  Sound,  8.  C. : 

Defenses  of i,  5 

Examination  of  l*ort  Royal  bar. i,  26?;  it,  1609 

Portsmouth,  N.  H.,  defenses  at,  including  report  on  damp-proo&ag i,  5;  it,  .3711 

Portsmouth,  Ohio,  ice  pier  (ttee  Ohio  River) '.. i,  451 ;  m,  2406 

PortTamwi,  Fla.  (wrTamna  Bay) i,293;  n,  17(H 

Port  Washington  Harbor,  Wis. : 

Examination  of i,  536;  in,  2899 

Improvement  of i,  528;  iii,  28^>3 

Port  wing  Harbor,  Wis.,  improvement  of i,508;  iii,2761 

Poflition  fiuilers,  range  and i,  8, 11 

Postles,  R.  lieynolds  (schooner),  removal  of  wreck  of i,  156, 1200 

Potomac  Park,  Washington,  D.  C i,  730;  it,3899 

Potomac  River  {see  also  Washington,  D.  C): 

Aiineduct  Bridge,  Washington,  D.  C,  repair  of i|723;  rv,38<< 

Defenses  of  Washington,  I).  C i,5,9 

Examination  of  channel  from  Alexandria,  Va.,  acrocH  to  Maryland. .  i,  217, 1342 

Harbor  lines  at  Washington,  IX  C 1,700,1351 

Highway  bridge  at  WaahhigtoD,  D.  C,  to  replace  Loag  Bridge .  -  i,  724;  rr,  3879 

Improvement  at  Washington,  D.  C i,  194, 1306 

Improvement  below  W^ashington,  D.  C i,  197, 1309 

Wreck  near  River  View,  Md.,  removal  oi i,  217, 1341 

Wrecks  at  Washington,  D.  C,  remoral  of 1,217,1341 

Potter,  Sarah  (schooner^,  removal  of  wreck  of i,  86, 929 

Powells  (>(»ek,  Va.,  briJge  across i,  716 

Powow  River,  Mass.,  improvement  of i,  43, 834 

Preliminary  examinations  of  rivers  and  liarborS)  estimate  of  appropriation 

for I,  795 

Preeque  Isle  Harbor,  I^Iarquette,  Mich.:  

Construction  of  harbor  of  refuge i,516;  in,2777 

Examination  and  survey  as  to  further  harbor  of  refuge  facilities  .  i,  518;  iiv2786 

Presque  Isle  Peninsula,  Erie,  Pa. ,  improvements  at i,  609;  in,  3243 

Printing  Office,  Government,  Washington,  D.  C. : 

Erection  of  new  building,  including  report  on  constmction  methods, 

etc 1,73^,  IV,  3819, 4179 

Repairs  to  old  buikling i,  740;  iv,  4180 

Telegraph  line 1,731,732;  iv,39&4 

Projects.     See  Fortifications  and  Rivers  and  harbors. 
Providence  Harl)or  and  River,  R.  I.: 

Improvement  of i,  77, 917 

Improvement  of  Pawtucket  River i,  77, 915 

Removal  of  Green  Jacket  shoal i,  78, 919 

Removal  of  wreck if  86, 930 

Provincetown  Harbor,  Mass. ,  improvement  of i,  64, 864 

Public  buildingj*  and  grounds,  District  of  Columbia i,  730;  iv,  3899 

Public  parks.     See  Parks. 
Paget  Sound,  Wash.: 

Defenses  of i,  5, 9 

Improvement  of,  and  tributaries i,  6^1 ;  iv,  38W 

Improvement  of  waterway  to  I^ke  Washington i,  696;  it,  361 1 

Inspection  of  fish  traps i,  708;  rr,  8625 

Pulaski  County,  Ky.,  bridge  of i,714 

Pulaski,  General  Count,  monument  to i,  731 ;  iv,  3860 
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Punta  Gorda  Harbor,  Fla. : 

Examination  of i,301;  ii,1714 

Improvement  of  {see  Charlotte  Harbor) i,  290, 291 ;  ii,  1699, 1700 

Pantalunos  (vessel),  removal  of  wreck  of i,  279;  ii,  1668 

Purification  of  water  supply  of  Washington,  D.C i,  728;  iv,  3890 

Puritan  (barge),  removal  of  wreck  of i,  156, 1201 

Puyallup  River,  AVash. : 

Examination  and  survey  of  Puyalhip  waterway,  Tacoma  Harbor,  i,  704;  iv,  3629 

Improvement  of  («ccPuget  Sound) i,691;  iv,  3604 

Improvement  of  Tacoma  Harbor i,  694;  iv,  8609 

Puyallup  waterway,  Tacoma  Harbor,  Wash. ,  examination  and  survey .  i,  704;  iv,  3629 

Q- 

Qoantico  Creek,  Va.,  reconstruction  of  bridge  acrbss i,  716 

Queen  Anne  County,  Md.,  bridge  of ^ i,  719 

Queen  of  the  West  (steamer) ,  removal  of  wreck  of . .  .^- i,  608;  iii,  3208 

Queenstown  Harbor,  Md.,  improvement  of i,  184, 1260 

Qniney  Harbor  and  Bay,  111.: 

Examination  and  survey i,  419;  ii,  2218 

Improvement  of  Mississippi  River  at i,  415;  ii,  2163 

Quinnipiac  River,  New  Haven,.  Conn. ,  improvement  of i,  94, 977 

B. 

Raccoon  Creek,  N.  J. : 

Bridge  at  Bridgeport i,  714 

Improvement  of i,  165, 1235 

Racine  ilarbor.  Wis.: 

Bridge  across  Root  River i,  715 

Improvement  of i,  530;  iii,  2839 

Reef  in  Lake  Michigan  near  Wind  Point i,  737;  iv,  4051 

Survey  for  protection  a^inst  storms i,  531 

Rafts,  rules  governing  running  of,  on  certain  streams i,710 

Railway,  boat,  Columbia  River,  Greg,  and  Wash i,  666;  iii,  3473 

Rainier,  Mount,  National  Park,  Wash.,  survey  for  road i,  743;  iv,  4203 

Raisin  River,  Mich,  (see  Monroe  Harbor) i,  577;  iii,  3083 

Rancocas  River,  N.  J. : 

Bridge  at  Centerton i,  714 

Improvement  of ii  157, 1228 

Range  and  position  finders i,  8, 11 

Rappahannock  River,  Va. ,  improvement  of i,  208, 1324 

Rttritan  Bay  and  River,  N.  J. : 

Examination  of  bay  from  South  Amboy  to  Great  Beds i,  148, 1158 

Improvement  of  bay i,  139, 1141 

Improvement  of  Keyport  Harbor i,  141, 1 143 

Improvement  of  river i,  142, 1 146 

Improvement  of  Shoal  Harbor i,  144, 1 152 

Redbank,  N.  J.,  examination  and  survey  of  Shrewsbury  River  up  to i,  149, 1162 

Red  Hook  channel.  New  York  Harbor,  N.  Y. : 

Improvement  of i,  130, 1118 

Removal  of  wreck 1,134,1127 

Red  Lake,  Minn. : 

Final  report  on  8ur\ev i, 430;  ii, 2260 

Improvement  of  {see  Ked  River  of  the  North) i,  427;  u,  2248 

Red  Lake  River,  Minn. : 

Final  report  on  survey i,  430;  ii,  2260 

Improvement  of  (see  feed  River  of  the  North ) i,  427;  ii,  2248 

Red  River,  La. ,  Ark. ,  Tex. ,  and  Ind.  T. : 

Bridge  at  Grand  Ecore i,721 

Examination  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,  398;  ii,  207S 

Examination  from  Fulton,  Ark^  to  Denison,  Tex i,  398;  ii,  20&f^ 

Gauging  («e6 Mississippi  River Oommiasion) 1*707;  S.,7^'* 

Improvement  of i9382;  ii, 


Improvement  of  Cypress  Bayou  and  lakes  to  Jefferaock^lex. vB8^;  ^"^^^iS^^ 

Rectification  of  mouth  by  Mississippi  River  CommiBs^otk i,707;  S.,S,1S, '  -^' 
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Reil  River  of  tho  North,  Minn,  and  N.  Dak. : 

Final    report    on    6ur\'ey  of   Ottertail   Lake  and   River  for  reservoir 

dam 1,430;  ii,2-:60 

Final  report  on  survey  of  Red  I^ke  and  Red  Lake  River  for  reservoir 

dara 1,430;  ii,2260 

Improvement  of i,  427;  ii,  2248 

Redwood  Creek,  Cal.,  improvement  of i,  638;  in, 3407 

Regulations  and  rules: 

For  navi^tion  of  t^analp,  eto i,  710 

For  openmg  of  drawbridges i,  710 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams i,  710 

Reboboth  Bay,  Del.,  waterway  via i,  I'o,  1247 

Reservations,  public.     See  Parks. 
Reservoirs: 

Big  Stone  Lake,  Minn. ,  final  report  on  8iir\*ey i,  430;  ir,  2260 

Mississippi  River,  headwaters,  construction  of i,  422;  ii,  2235 

Mississippi  Ri  ver,  head  waters,  operating  and  care i,  424 ;  ii,  2242 

Mississinpi  River,  headwaters,  survey  of  flowage  lines i,  422;  ii,  2235 

Ottertail  Lake  and  River,  Minn.,  final  report  on  survey i,  430;  ii,  2260 

Red  Lake  and  Red  I^ke  River,  Minn.,  final  report  on  survey i,430;  ii,  2260 

Traverse  Lake,  Minn.,  final  report  on  survey i, 430;  ii,  2260 

Washington  Amieduct,  D.  C 1,726,727;  iv,  3883, 3889 

Resolutions,  joint,  Fifty-eighth  Congress,  second  session,  affecting  Corps  of 

Engineers iv,  4314 

Revere,  Mass.,  bridge  across  Saugus  River  to  Lynn i,716 

Richland  Creek,  Tenn.  {tiee  Tennessee  River  above  Chattanooga) .  i,  444;  ii,  2357, 2359 

Richmond  Harbor,  Va.  {see  James  River) i,  214, 1332 

Ripley,  Ohio,  ice  pier  (we  Ohio  River) i,  451 ;  iii,  2406 

Rivers  and  harbors  (see  aho  Technical  details): 

Appropriations  for  operations  during  the  past  year i,  1 7 

Appropriations  for  1905-6,  estimates  of i,  18 

Board  of  Engineers  for  (see  also  Committee,  etc. ) i,  704;  iv,  3671 

Board  of  Engineers,  The i,  4, 749 

Bridges....: 1 1,711,713,720 

Committee  on,  House  of  Representatives.     See  Committee,  etc. 

Engineer  divisions i,  18 

Expenditures  during  the  past  year i,  18 

Harbor  lines,  establishment  of i,  709 

Rules  governing  navigation  of  canals,  etc i,  710 

Rules  governing  the  opening  of  drawbridges i,  710 

Rules  governing  miming  of  loose  logs,  steamboats,  and  rafts  on  certain 

streams - i,  710 

Status  of  works i,  18 

River  View,  Md. ,  removal  of  wreck  in  Potomac  River i,  217, 1341 

Rivesville,  W.  Va.,  bridge  across  Monongaheia  River  near i,  712 

Roads: 

In  Mount  Rainier  National  Park,  Wash i,  743;  iv,  4203 

From  Valdes  to  Fort  Egbert,  Alaska i,  744;  iv,4217 

In  Yellowstone  National  Park i,  737;  iv,  4171 

From  Yukon  River  to  Coldfoot,  Alaska i,  744;  iv,  4217 

Roanoke  River,  N.  C,  improvement  of i,  226;  ii,  1379 

Rockhall  Harbor,  Md. ,  improvement  of i,  183, 1259 

Rockluiven,  N.  Dak. ,  ice  harbor  (see  Missouri  River) i,  431 ;  ii,  2300 

Ro<;kland  Harl)or,  Me. ,  improvement  of i,  28,  786 

Rockport,  MuFS. : 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  43, 835 

Improvement  of  harbor i,  45, 836 

Rock  River,  III.: 

Construction  of  canal  around i,  542;  in,  2957 

Examination  from  mouth  to  Rockford i,  419;  ii,  2223 

Operating  and  care  of  carnal  around  . . . : i,  418;  ii,  2200 

Rocky  River  Harbor,  Ohio,  examination  of i,  609;  in,  3222 

Rogers  shoal,  Nantucket  Sound,  Mass.,  removal  of  wreck  on i,  86, 929 

Romerly  Marsh,  Ga.,  improvement  of  waterwav  via i,  276;  ii,  1662 

Rondout  Harbor,  N.  Y.,  improvement  of ' i,  123, 1048 
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Root  River,  Wis.: 

Bridge  at  Racine 1,715 

improvement  of  Racine  Harbor i,  630;  ill,  2839 

Survey  of  Racine  Harbor  for  protection  against  etonna i,  631 

Roee  Bay,  N,  C,  examination  and  survey  for  waterway  via '.227;  ii,  I3S7 

Rostra ver  Township,  I*a.,  bridge  Hcnws  Mouongahela  River i,712 

Rouse  River,  Mich.: 

Briilge  at  Oakwoort i,  717 

Improvement  of i,  078;  ill,  3082 

Rough  River,  Ky. : 

Improvement  of i, 500;  in,  2696 

Operating  ami  care  of  lock  «nri  dam i,  501;  in,  2697 

Rouna  Lake,  Mich.; 

Rxaniination  of  Charlevoix  Harbor i,  570;  iii,  3048 

Itiiproveincnt  of  Cliarle\oix  Harbor i,  567;  in,  3031 

Rules  and  regulalionH: 

For  navigation  of  canals,  etc i,  710 

For  opening  of  drawbridgee i,  710 

For  running  of  loos*  logs,  hi eani boats,  and  rafts  on  certain  etreanis i,  710 

H. 

Sabine  Lake,  Pass,  and  River,  Tix.: 

Examination  and  sur\'ey  from  Keelics  River,  and  from  Orange  on  Sabine 
River,  to  Sabine  Lake,  and  thence  to  Sabine  Pass,  ini-lnding  connec- 
tion with  Port  Arthur  Canal 1,361,365;  n.  I!ti4, 1927 

RKaminatioii  of  river  from  mouth  to  Logansport i,  ;ili'>    [i,  1956 

Harbor  lines  in  pass i,  7ftl    [r,  196S 

Improvement  of  nioutli  of  river  and  of  channel  through  lalce i,  361    ri.  1914 

Improvement  of  river 1,362:  ii,  1915 

Improvement  of  Sabine  I*aBa  Harbor i,3U3    ii,  1916 

Sack  rails,  rules  governing  running  of,  on  <«rlain  streams i,  710 

Saco  River,  Me.,  improvement  of i,  35, 628 

Sacramento  River,  (?al.; 

Improvement  of i,645;  in,  3417 

Improvement  of,  by  California  IX'^briu  OHiiiniwsiou 1,706;  iv,  3693 

Sag  Harbor,  N.  Y.,  improvement  at 1,115,1027 

Saginaw  Harbor  and  Itiver,  Mieh.: 

Bridge  at  Saginaw i,  7H 

Improvement  of  n ver j,  572;  in,  3074 

Sailors  Encampment,  St.  Marys  RivL'r,  Midi. : 

Improvement  of  river i,  583;  in,  3096 

Removal  of  sunken  crib in,  3139 

St.  Andrews  Bay,  Fla.,  examination  of  entrances,  and  theniv  to  town  of  St. 
Andrews  Bav i,322;  n,]797 

St.  Augustine  Hariior,  Fla.,  improvement  of i,284;  n,  1694 

St.  ChariesBay,  Tex.,  examination  of i,382;  ii,2019 

8t  Clair  Canal,  Lake,  and  River,  Mich.: 

Improvement  oE  canal i,  588;  in,  3126 

Improvement  of  cliannels  in  water?  connecting  the(ireat  Lakes.  i,581;  in,  3f)92 

Operating  and  care  of  canal '. i,589;  in,3128 

Removal  of  wrecks,  etc i,  591 ;  in,  3138, 3139 

Snrvevs,  etc.  («<>«  Northern  and  Northweetem  Lakes) 1.732;  iv,4061 

Bt.  Croix  i^kc  and  River,  Wis.  and  Minn.,  improvement  of 1)425;  ti,  2246 

8t.  Francis  River,  Ark.  and  Mo,: 

Gauging  (efe  Mississippi  River  Commission) i|707;  S.,7, 63 

Improvement  of,  in  Arkansas i,  408;  11,2115 

Improvement  of,  in  Missouri i,410;  n,  2117 

Bt.  George,  Staten  Island,  N.  Y.,  harbor  lines  at 1,709,1175 

St.  George  Sound,  Fla.  (»r«  Carrabellc  bar  and  harbor) i,  302;  ii,  1762 

St  Johns  River,  Fla.: 


Harbor  lines  near  Jacksonville t,  7(i9;  n»  "^ 

Improvement  t)etween  Jai;ksonviIle  and  the  ocean,  including  dredge  'V^^ 

construction i,2B0,15»6;  i*» 

KX<i  liKM 1 
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8t.  Johns  River,  Fla.— Continued. 

Improvement  between  J ackeonviile  andPalatka,  including  Orange  Mills 

tlata 1,282;  ii.im 

Improvement  of   Volusia  bar,  and  between  Volusia  bar  and    Lake 

Monroe i,283;  ii,  1692 

Removal  of  water  hyacinths i,  299;  ii,  1712 

St.  Jones  River,  Del.: 

Improvement  of i,  173, 1245 

Removal  of  wreck i,  178, 124y 

St.  Joseph,  Mo.: 

Examination  of  Missouri  River  at  and  near i,  4:^;  ii,  2:528 

Harbor  lines  in  Missouri  River  at i,  709;  ii,2:i:U 

Imj>rovement  of  Missouri  River  at i,  431;  ii,  2300 

St.  Joseph  Harbor  and  River,  Mich.: 

Imi>roveinent  of  harbor i,  547;  iii,  2'.i76 

Imi)rovement  of  river i,  459;  in,  2976, 2978 

St.  Lawrence  River,  N.  Y.: 

Cii\Hi  Vincent  Harl)or,  improvement  of if627;  ni,  .3:549 

Defonst^s  of i,r> 

Long  Sault  I^'Iand,  improvement  at i,  6:50 

Ojfdcnslmrj?  I larlmr,  improvement  of i,  629;  in,  :^5:*, 

Ojjtlensbuo^  to  foot  of  I^ke  Ontario,  removal  of  shoals i,  628;  iii,  3352 

St.  I^wrcnce  River  Power  Comi>any 1.630 

St.  l^^nis,  Mo.: 

Improvement  of  Mississippi  River  between  mouths  of  Missouri  and  Ohio 

rivers i,412;  ii,  2129. 2144 

Survev  for  waterway  to  Lockport,  III i, 540, 707;  in,  2931 ;  S.,  11, i)3 

St.  Louis  i3ay  and  River,  Minn,  and  Wis.: 

Examination  of  river  from  foot  of  rapids  to  New  Duluth i,  518;  in,  280:5 

Improvement  of  Duluth-Superior  Harbor i,505;  in,  2747 

St.  I>ouiH,  San  Francisco,  and  New  Orleans  Railroad  Company,  bridge  of i,  71^ 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich.: 

Commercial  statistics i,585;  in,  3102 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  i,  581;  in,  3092 

Improvement  of  Hay  Lake  and  Neebish  channels i,586;  in, 3118 

Improvement  of  river  at  the  falls i,  583;  in,  3096 

Oi)erating  and  care  of  c^nal i,  585;  in,  3100 

Removal  of  sunken  crib  above  Sailors  Encampment in,  3139 

Surveys,  etc.  (ftee  Northern  and  Northwestern  Lakes) i»732;  iv,4051 

Survey  for  improvement,  final  report  on i,  591 

St.  Paul  Minn.: 

Si'e  aha  Mississippi  River. 

(Taugin^  Mississippi  River  at i,  430;  n,  2296 

St.  Peters  River,  Minn.     See  Minnesota  River. 

Sakonnet  River,  R.  I.,  improvement  of 1,76,914 

Salem  Harbc>r,  Ma.«s.,  examination  and  survey i, 69,878 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,695;  iv,3611 

Salmon  River,  Conn,  {^see  Connecticut  River) i,91, 973 

Salt  River,  Kv.,  examniation  from  mouth  to  Shephenlsville i,502;  in,  2718 

Samamish  Lake,  Wash.  (^eePuget  Sound-Lake  Washington  waterway),  i,  695;  iv,  3611 

Sampit  River  ^Cieorgetown  Harbor),  S.  C. : 

Examination  and  survey i,  262;  ii,  1501 

Improvement  of  (^fY^Winyah  Bay) '|249;  11,1549 

San  A nt<»nio  estuary,  Cal.  («re  Oakland  Harl>or) 1,640;  in,  3409 

Sandl>e4ich  (Harbor  Beach),  Mich.: 

Luprovenient  of  harbor  of  refiige 1,575;  in,' 3077 

NVater  levels i,736;  iv,4057 

San  Diego  Harbor,  Cal.: 

Defenses  of i,  5 

Improvement  of 1,631;  in, 3383 

Sand  Island,  Ohio  River,  Ky.,  examination  at i,502;  in,27ll 

Sandusky  Harbor  and  River,  Ohio: 

Examination  of  river  from  mouth  to  Fremont i,609;  in, 3229 

Improvement  of  harbor,  including  dreilge  construction 1,594,1209;  in,  3159 

Sandwich  Islands.    tSce  Hawaiian  Islands. 

Sandy  Bay,  Cape  Ann,  Mjiss.: 

Constnu^tion  of  harbor  of  refuge i,  43, 836 

Improvement  of  Rockport  Harlx)r i,  45, 835 


r<lam i,422;  ii,2235 

Operating  anu  i^re  of  reservoir  dam i,  424;  ii,  2242 

H&a  Francisco  and  Xorth  Pacific  Hailway  Company,  bridge  of t,  716 

San  Francisco  Baj'  and  Hariwr,  C»l.: 

Bridge  across  Channel  street  waterway,  San  Fraocisco i,  715 

Defenses  of,  including  report  on  roads  and  load  building,  damp-prooling, 
reservoirs  for  water  supply,  types  of  ventilators,  and  flat  cats  for 

inclined  tramwav i,5;  iv,3733 

Examination  of  lielveiiere  Harlwr 1,651;  in,  3424 

ImprM'cment  of  channel  between  .Stmits  of  Karquines  and  tbe  Golden 

Gale 1,841;  in.  3411 

Improvement  of  harbor i,640;  iii,3408 

Improvement  of  Oakland  Hurbor ^ .' r,640;  111,3400 

San  Jacinto  River, Tex.,  improvement  <>f(»f«'<^ialve^tonshipchannel).  i,370;  11,1985 

San  Joaquin  Kiver,  Cal.: 

Bridige at  Dospalos i,719 

Improvement  of i,e42;  iii,3413 

Improvenicntof.  by  California  Debris  Commission i,706;  iv,3693 

Improvement  ot  Stockton  and  Monnon  channels i,  643;  ill,  3415 

Sonkaty  Head,  Xantncket  I,«lanrl,  Mays.,  removal  of  wrecks  near i,  86, 929 

San  Leandni  Itav,  Cal.: 

Bridge  at  Aiamedii i,  713 

Improvemont  of  («c   Oakland  Harbor) i,640;  ill, 3409 

Smi  Luis  Obixpo  Ilarljor,  Cal.,  improvoiiient  of 1,635;  in, 3390 

San  Pablo  Bay,  Cal.,  improvement  of i,641;  in,  3411 

San  Pedro  Bay  and  Harrior,  Cal.: 

Bridge  across  Wilmington  Bay  fo  Wilmington i,  718 

Construction  of  deep-water  liarl>or i,  6'.i2;  iii,  3386 

luiprovemciit  of  Wilmington  inner  harbor i,634;  ill, 3387 

SaDta  Cniz  Bay,  Cal.,  examination  ot i,637;  iii,R400 

Santee  Biver,  S.  C.  improvement  of i,251;  ii,1562 

SarasoUBay,  Fla.,  improvement  ot i,292;  ii,  1702 

Saucy  Maid  (whooner),  removal  of  wreikot 1,125,1053 

Saugatuck  Ilarlwr,  Mich.,  improvement  of i,  551;  in, 2984 

Saugatuck  River.  Conn.: 

Bridge  at  Westport i,  7 1 7 

Improvement  ot i,  101, 987 

Saiigerties  Harbor,  N.  Y. : 

Improvement  of i,  122, 1045 

Removal  of  wreck 1,125,1052 

SaiwuB  River,  Mnw^. : 

Bridge  between  Revere  nnd  I.ymi i,  716 

Improvement  ot  I,vnn  Harbor i,  50, 847 

Sauk  River,  Wis.: 

Examination  ot  Port  Wa-shinfjlon  Harl>or i,536;  iii,289» 

Improvement  of  Port  Washington  Harbor 1,528;  m,283S 

Sault  Ste.  Marie.  Mich.     See  Ht.  ^larys  River. 

Sauaal  Creek.  Cal.  («^^  Oakland  Harlwr) i.ftM);  ni,340» 

Savannah  Harbor  and  River,  (.ia.: 

Bridges  (4)  obstructing,  at  Augusta i,720 

Defenses  oi,  including  re[iort  on  damp-prooling 1,5,11:  iv  3723 

Improventent  of  harlx)r,  including  dredge  construction 1,282,1212;  U,  163ft 


Improvement  of  river  between  Augusta  and  Savannah !,  265;    ],1&48 

Improvementof  waterwaytoBeaufort.S.C.(«eeSavaDnahHarbor).  I,^<12;  it, 1639 

Impnivement  ot  waterway  to  Femandina,  Fla i,276    ii,  1683 

Removal  of  wreck  in  harbor 1,2711,  ii,  1868 

SftTville.  N.  Y..  improvement  of  Browns  Creek j,  Ua.1035 

Scfienectaily  Railway  Company,  bridfte  of i,  713 

School  of  Application,  Engineer,  including  report  on  methods  oi  conatroct- 

ingbuildines  for 1,12,14,15,741,751;  17,3866,4183 

8ch»oeder&  llorstraann  (canal  l>oat),  removal  of  wreck  of i,  125;  10&*^ 

Schuylkill  River,  Pa.,  removal  of  wreck ".156,1^^^ 

Bdtnate  Hartwr,  Mass.,  improvement  of i,M,  ^S^ 

ScnnttHi,  Misa.,  bridge  aeroHS  Paaeagonla  River...... . ...... i,  "^r? 

Scuppemong  River,  N.  C.,  improvement  of ..  i,22R;  ",1-^^^ 

SeaBird  (sctooner),  removal  of  wreck  o£ i,156,lS<^     . 
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Seacoast  defenses.    See  Fortifications. 

SearchliKhta i,9,ll 

Seattle,  Wash. : 

Bridge  across  Duwamish  River  near i,717 

Improvement  of  Puget  Sound-Lake  Washington  waterway i,695;  iv,3611 

Seawalls : i,10,12 

Sebewaing  River,  Mich. ,  improvement  of i,  674;  in,  3075 

Secretary  Creek  ( Warwick  River) ,  Md. ,  improvement  of i,  187, 1265 

Seekonk  (Pawtucket)  River,  R.  I.,  improvement  of i,  77,915 

Severn  River,  Md.,  removal  of  wreck 1,193,1273 

Sewaren,  N.  J.,  removal  of  wreck  in  Arthur  Kill 1,148,1157 

Seweirs  bridge,  York  Harbor,  Me. ,  obstruction  to  navigation  by i,  723 

Shag  rocks,  San  Franciaco  Harbor,  Oal. ,  removal  of i,  640;  in,  3408 

Shaws  Cove,  New  London,  Conn.    See  New  London  and  Thames  River. 
Shears,  the,  Delaware  Bay,  Del. : 

Construction  of  harbor  of  refuge 1,154,1199 

Examination  of  harl>or  of  refuze i,  157, 1215 

Removal  of  wreck  at  harbor  of  refuge i,  156, 1201 

Sheboygan  Harbor,  Wis.,  improvement  of i,527;  in,  2830 

Sheepscott  River,  Me.,  bridge  at  Edgecomb i,717 

Sheepshead  Bay,  N.  Y. ,  examination  and  survey i,  127, 1074 

Sheeps  Point,  Newport  Harbor,  R.  I.,  bridge  to  Gull  rocks i,  719 

Shenango  No.  1  (car  ferry),  removal  of  wreck  of i,  608;  in,  3209 

Sheridan  statue,  Washington,  D.  C i,730;  iv,3949 

Sherman  statue,  Washington,  D.  C V i,730;  iv,3948 

Shiawassee  River,  Mich.,  improvement  of i,  574;  in,  3074 

Shilshole  Ba v.  Wash.,  improvement  of  waterway  via i,  695;  iv,  3611 

Ship  channel  connecting  waters  of  the  Great  Lakes,  improvement  of.  i,  581;  in,  3092 
Ship  Island  Harbor,  Miss. : 

Examination  of  channel  to  Biloxi i,  343;  ii,  1847 

Improvement  of  channel  to  Gulfport 1,338;  ii,  1835 

Ship  John  light,  Delaware  Bay,  removal  of  wrecks  near i,  156, 157, 1200, 1201 

Shoal  Harbor,  N.  J.,  improvement  of i»144, 1152 

Shoal  water  Bay  ( Willapia  Harbor)  Wash.,  improvement  of i,  686;  iv,  3582 

Shreveport,  La.: 

Examination  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,398;  n,2075 

Improvement  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,  386;  n,  2037 

Improvement  of  Re<i  River  at i,382;  n,2030 

Shrewsbury  River,  N.  J.: 

Examination  and  survey  of,  including  North  and  South  branches....  i,  149, 1162 

Im provement  of i,  145, 1 153 

Sigel,  General  Franz  (schooner),  removal  of  wreck  of i, 608;  in, 3208 

Sinepuxent  Bay,  Md.,  waterwav  via i,  175, 1247 

Sioux  City,  Iowa  (^e  Missouri  lliver ) i,  431 ;  ii, 2300 

Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa i»431;  ii,  2300 

Sites  for  forti fications i,  9, 11,12 

Siuslaw  Ri  ver,  Grog. ,  improvement  at  mouth i,  657, 663;  in,  3446, 3468 

Sixinile  l8lan<l,  Allegheny  River,  Pa.,  construction  of  lock  and  dam .  i,  467;  in,  2522 

Skagit  River,  Wash.  (^^  Puget  Sound) i,691;  iv,3604 

Skagit  waterway,  Tacoma  Harbor,  Wash.,  examination  and  survey.,  i, 704;  iv, 3629 

Skamokawa  Harlxir  and  Creek,  Wash.,  construction  of  bridge i,  717 

Skidaway  Narrows,  (ia.,  survey  of i,  280;  ii,  1680 

Skykomish  River,  Wash.  (/?f'c  Puget  Sound) i,601;  iv,3604 

Slack-water  systems.     See  Canals  and  Waterways. 

Small,  I).  A.  (brig),  removal  of  wreck  of i,  86;  930 

Smitli  Creek,  Norfolk  Harbor,  Va.,  harbor  lines i,  709;  ii,  1470 

Smyrna  River,  Del.,  improvement  of ii  174;  1245 

Snake  River,  Idaho,  Greg.,  and  Wash.,  improvement  of i,663;  in, 3469 

Snohomish  County,  Wash.,  bridge  of i,717 

Snohomish  River,  Wash.: 

Bridge  at  Everett s i,  716 

Examination  between  Snohomish  and  confluence  of  Skykomish  and 

Snoqualmie  rivers,  including  Stretchs  Riflle ',704;  iv,3652 

Improvement  of  {siee  Puget  Sound) i,691;  iv,3604 

Improvement  of  Everett  Harbor 1,697;  iv,3615 

^  Snoqualmie  River,  Wash.  («tf€  Puget  Sound) 1,601;  iv,3604 
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Soda  (Sodo)  Lake,  La.: 

Examination  of  Cypress  Bayou,  inclading i,  3d8;  ii,  2075 

Improvement  of  Cypress  Bayou,  including i,  386;  ii,  2087 

Soldiers*  Home  grounds,  Wash ington,  D.  C. ,  topographical  survey  of i,  768 

Sorrel  Bayou,  La.  (see  Bayou  Plaqueraine) i,  350;  ii,  1886 

South  Atlantic  States,  removal  of  water  hyacinths  from  Florida  waters,  i,  299;  ii,  1712 
South  Branch,  Chicago  River,  111.     See  Chicago  Harbor  and  River. 
South  Branch,  Shrewsbury  River,  N.  J.: 

Examination  and  survey i,  149,1162 

Improvement  of i,  145, 1153 

South  Carolina,  defenses  of  coaat,  including  report  on  damp-proofing  and 

door  for  telautograph  niche i»5,9, 10;  iv,3722 

South  Chicago  Harl>or,  III.  {see  Calumet  Harbor) i,  538;  in,  2924 

South  Dunnellon,  Fla. ,  bridge  across  Withlacoochee  River i,  719 

Southeast  light,  Block  Islaml,  R.  I.,  removal  of  wreck  off i,  86,930 

South  Edisto  River,  S.  C. ,  waterway  via i,  259;  ii,  1563 

Southern  Branch,  Elizabeth  River,  Va.: 

Examination  and  survey  for  waterway  from  Norfolk  to  Beaufort  Inlet, 

via 1,227;  ii,  1387 

Iniprovement  of  Ntjrfoik  Harlx>r  and  its  approaches,  including  Hospital 

Point 1,218;  ii,1364 

Improvement    of     waterway    to    Albemarle    Sound,     via    Currituck 

Sound 1,224;  ii,  1376 

Improvement  of  waterway  to  soumls  of  North  Carolina,  via  Pasquotank 

River i,223;  ii,1374 

Southern  Pacilic  Railway: 

Bridge  of,  across  Bayou  des  Allemancls,  La i,  720 

Bridge  of,  across  San  Leandro  Bay,  Cal i,713 

Bridges  of,  across  Warm  Springs  and  Coyote  creeks,  Cal i,  714 

Southern  Railway  Company,  bridges  of,  acrcjss  Savannah  River i,  720 

South  Fork,  Cuml>erland  River,  Ky.,  bridge  near  Bumside i,  714 

South  Haven  Harbor,  Mich.: 

Examination  and  survey i,  571 ;  in,  3066 

Improvement  of i,  550;  iii,  2981 

South  Hero  Island  channel,  Lake  Champlain,  Vt.,  improvement  of i,  65 

South  Kingston,  R.  I.: 

Construction  of  Point  Judith  harlK>r  of  refuge i,  82,923 

Examination  of  Point  Judith  harlK)r  of  refuge  and  of  pond  entrance...  i, 87, 949 

Improvement  of  entrance  to  Point  Judith  Pond 1,83,925 

Removal  of  wre<!k  off  Point  Judith i,  86, 930 

South  Milwaukt^  IIarlx>r,  Win,: 

Improvement  of i,  530;  in,  2838 

Survey  of ^ i,536;  in,  2903 

South  Norwalk  llarlxir,  Conn,  (x^y  Norwalk) 1,102,988 

South  Omaha,  Nebr. : 

Bridge  across  Misj^niri  River i,  711 

Improvement  of  Miswiuri  River '>431;  ii, 2300 

South  Omaha  Railroad  and  Bridge  Company,  bridge  of i,  711 

South  Pass,  Mississippi  River: 

Examinations  and  surveys if  347;  ii,  1883 

Maintenance  of  channel ' i,  347;  ii,  1886 

Southport  HarlKjr,  Conn.,  improvement  of 1, 104,989 

South  River,  Mass.,  examination  and  surv<*y  of  Haleni  HarU^r i, 69, 878 

South  River,  N.  J.,  imjirovenient  of i,  142,1148 

Southwest  Baltimore,  Md.,  iinproveni<nt  of  harbor  of i,  181, 1^6 

Southwest  Pass,  Mississippi  River,  1^.,  improvement  of,  including  dredge 

construction i,:«5,1204;  ii,1882 

Southwest  Point,  Blo<;k  Inland,  H.  i.,  removal  of  y^rmtk  oft i,86,930 

Sparrow  Point,  Md.: 

Examination  of  r:hannel  in   Patatisco  River  from  Brewerton  channel 

to 1.193,1278 

Examination  of  channel  in  I'ataiiM'o  iiiver  from  main  channel  to  nioath 

of  BearCrcfek 1,194,1284. 

Improvement  of  l^ltimore  Harl>or i,  178, 

Split  Rock  Bay,  Minn.,  examination  of i,518;  ill, 

Springdale,  Pa.,  (^//ni'trui'tion  of  Un'k  and  dam  in  A\U%\umy  River...  1,467;  in. 

Spring  Garrlen,  lialtimore,  Md.,  imnrovetnent  of  hftrW^t  nV i,181,l 

Springgreen,  Wis*,  hrUHifii acrom  Wutcouirin  liiv<?r  ..••., h*^ 
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Spring  Grooiii  Wyoming  and  Wisconsin  River  Wagon  Bridge  Gompany, 

bridge  of 1,716 

Springvalley,  III.,  bridge  of  city  of i,  722 

Spuyten  Duyvil  Creek,  N.  Y.  («^«  Harlem  River) i,  117,iaSl 

Sriuin  ( Manasqiian )  River,  N.  J.,  improvement  of i,  147, 1156 

Squash  Meadow  shoals,  Vineyard  Bomid,  Mass.,  examinatioii  for  harbor  oif 

refuge 1,87,  WO 

Stamford  Harbor,  Conn.,  improvement  of • • . 1,108,988 

Standard  and  Hernamlo  Railroad  Company,  bridge  of i,  719 

Stanislaus  County,  Cal.,  bridge  of i,  715 

Staten  Island,  N.  Y.: 

Uarlwr  lines  at  St.  George  and  in  Newark  Bay ^...  i,  709, 1 175, 1177 

Stono  monuments  to  mark  harlx)r  lines * .......I..... i,  129 

Staten  Islaaid  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 
See  also  Staten  Island. 

Improvement  of i,  136, 1135 

Removal  of  wrecks  at  Sewaren  and  Carteret,  N.  J.. i,  148, 1167, 1158 

Statintics  of  commerce,  Sanlt  Ste.  Marie  canals,  Mich 1,585;  iii,3102 

Statues,  memorials,  etc*.: 

In  public  grounds,  Washin^n,  I).  C 1,730;  it,3900 

Monumc^nts  to  (reus.  Francis  Nash  and  William  Lee  Bavidaon...  i,  742;  iv,  4201 

Statue  of  Frederick  the  Great,  Washington,  D.  C 1^742;  iv,4101) 

Steaml)oats,  etc. ; 

See.  also  Dre<ige  boat^  ami  Wrecks. 

Observations  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  draft  at  piers iv,374«{ 

Rules  governing  running  of,  on  certain  streama.. .............. .......       i,  710 

Steams,  Albert  F.  (schooner),  removal  of  wreck  of •... ..  i, 86, 929 

Steelmanville,  N.  J.,  bridge  ai'rosa  Patcong  Creek i,  720 

Steuben,  General  Baron  von,  statue  of 1*731;  iv,3S»50 

Steubenville,  Ohio: 

Harbor  lines  in  Ohio  River i,709;  iii,  2482 

Improvement  of  Ohio  River .^...^  1,451;  in,  240<» 

Stilaguamish  River,  Wash.: 

Bridge  at  Florence .................       1,717 

Improvement  of  (see  Puget  Sound) 1,891;  rv,3604 

Stillwater  Harbor,  Minn.  («cc  St.  Croix  River) i»425;  ii,  224o 

8tiuu5»on,  T.  D.  (steamer),  removal  of  wreck  of if^l;  iii,3l;W 

8to<;kbridge  I-anding,  Lake  Winnebago,  Wis.  {see  Fox  River) i,534;  in,  2846 

Stockton  cliannel,  San  Joaquin  River,  Cal.,  improvement  of.  i,  04^  643;  lu,  3413, 3415 

Stone  Bridge,  Sakonnet  River,  R.  1.,  alteration  of 1,76,914 

Stone  Haven  Harbor,  Wis.,  exanunation  of ... .......  1,536;  in,  291,*{ 

Stoney  Point,  Lake  Erie,  Ohio,  removal  of  wreck  near ....... .  1,606;  in,  3208 

Stoniiigton,  Conn.,  bridge  of  town  of,  a(*ros8  Mystic  River i,  716 

Stony  Point,  Buffalo  Harbor,  N.  Y.,  harbor  lines  at i,709;  iii,3316 

Stony  River  Dike  Company,  bridge  of i,  721 

Stoys  landing,  Cooper  (^/'reek,  N.  J.,  bridge  at ..........       i, 714 

Strain,  William  H.,  bridge  of i, 718 

Straits  of   Juan  dc  Fuca,   Wash.,   examination    for  removal  of   Dnncaii 
roikj?. ,  1,703;  iv,362t» 

Stratfonl,  Conn.,  bridge  a<'ro8H  Housatonic  River  to  Milford... ............       i,71S 

Stretchs  RilHe,  Snohomish  River,  Wash.,  examination  of i»704;  iv,3652 

Sturgerui  Bay  and  l^ke  Michigan  Canal,  Wia. : 

Improvement  of,  including  harbor  of  refuge i,5^;  in,  2815 

Operating  and  care i,52^  in,  2821 

Submarine  defense .......    i,  10, 12 

Sullivan  Falls  Harbor,  Me.,  improvement  of 1,22,780 

Sullivan  Island  shore,  Charleston,  S.  C,  improvement  at... Iy256;  u,  Isidf^ 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor r,  22,780 

Sullivans  Dry  Slough,  Wash,  (see  Puget  Sound) 1,681;  iv,3604 

Sulphur  River,  Ark.  and  Tex.: 

P'xamination  of,  from  moutk  to  Sulphur  station  ................  i»396;  ii,2084 

Improvement  of  (w/?  Rtnl  River) •...•.^  i»S8e;  n,2030 

Sunken  craft.     See  Wrecks. 
Superior  Bay  and  Harbor,  Wis.: 

Bridge  across  Nemadji  River 1,713 

Improvement  of,  including  description  of  j^ant  and  methods  emplorai        

in  building  concrete  south  pier  at  Supenor  Entry. .«.  i^fiQS;  uv2747;  it»37«!^ 
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Superior  Lake  (see  aUo  Northern  and  Northwestern  Lakes): 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  585;  iii,  3102 

Compass  variation  along  west  end  of i,  737;  iv,  4132 

Final  report  on  survey  of  waterway  to  Lake  Huron i,  591 

Improvement  and  care  of  waterway  to  Keweenaw  Bay i»  512, 514;  iii,  2767 

Water  levels  (1860-1904)  and  discharges  (1860-1903) i,736;  iv,  4057, 4058 

Wrecks,  removal,  etc.,  of i,517;  in, 2781,  2782 

Super\ision  of  New  York  Harbor,  N.  Y i,  705;  iv,  3677 

Surface  levels.     See  Gauging. 
Surveys: 

Northern  and  Northwestern  Lakes i,  732,  737 ;  i v,  4051 

Of  rivers  and  harlx)r8,  estimate  of  appropriation  for i,  705 

Susquehanna  River,  M<1.  and  Pa.: 

Bridge  bet wet'U  Havre  de  Grace  and  Perry\'ille i,  718 

Examination  l)elow  Northumberland,  Pa.' 1,194,1296 

Examination  near  Wilkesbarre,  Pa.,  for  removal  of  dikes i,  194, 1290 

Improvement  above  and  below  Havre  de  Grace,  Md i,  182, 1257 

Sutton  ( steamer) ,  removal  of  w reck  of i,  193, 1274 

Suwanee  River,  Fla.,  improvement  of .' i,  295,  297;  ii,  1707, 1709 

Swan  Quarter  Bay,  N.  C,  examination  and  survey  for  waterway  via. .  i,  227;  ii,  1387 

Swift  Creek.  N.  C. ,  bridge  at  Vanceboro i,  721 

Swinomish Slough,  Wash., improvement  of  (if^fa/.'^oPugetSound)  1,691,698;  iv, 3604,3617 

S>Tiepuxent  Bay,  Md. ,  waterway  via i,  175, 1247 

Syracuse,  Ohio,  ice  pier  (>r«'  Ohio  River ) i,  451 ;  iii,  2406 

T. 

Taconia  Harbor,  Wash.: 

Examination  and  survey  of  Puyallup  and  certain  other  waterways,  i,  704;  iv,  3629 
Improvement  of i,  694;  iv,  3609 

Tacony,  Pa.,  removal  of  wreck  in  Delaware  River i,  156, 1200 

Tallahatchie  River,  ^liss. : 

Examination  of,  from  mouth  of  the  Coldwater  to  Batesville 1,398;  ii,  2088 

Improvement  of i,  3^;  ii,  2061 ,  2062 

Tampa  Bay  an<l  Harbor,  Fla.: 

Defenses  of,  including  report  on  damp-proofing i,  5, 10;  iv,  3725 

Examination  and  survey  of  Hillsboro  Bay  and  River i,  301;  ii,  1726 

Improvement  of  l)av i,  293;  ii,  1704 

Improvement  of  Hillsboro  l>ay  and  River i,  294;  ii,  1705 

Tangier  Sound,  Md.,  removal  of  wrei'kn i,  193, 1273 

Tangipahoa  River,  La.,  examination  of i,  3(i6;  ii,  1963 

Tanks,  cable i,  10, 12 

Tar  River,  N.  C. : 

Bridge  at  PillwlMjro  I^inding i,  719 

Improvement  of i,  231 ;  ii,  1479 

Taunton  Harbor  and  River,  Masj^. : 

Bridge  at  Taunton i,  714 

Improvement  of  Fall  River  Harbor i,  79,919 

Improvement  of  river i,  75,913 

Taylors  Bayou,  Tex. : 

Bridge  near  Port  Arthur i,  718 

Examination  and  survey  of  Sabine  Lake,  including  connection  with 
Port  Arthur  Canal,  via i,  :361, 365;  ii,  1914, 1927 

Tchefuncte  River,  La. ,  improvement  of i,  354;  ii,  1905 

TchulaLake,  Mi>s.,  improvement  of 1,394;  u,  2061,  2064 

Teche  Bayou,  I^i. : 

Bridge  at  New  Iberia i,  71 4 

Improvement  of i,  'i52;  ii,  1901 

Removal  of  water  hyacinthn i,  360;  ii,  1913 

Technical  details  of  engineering  methods iv,  3709 

Army  War  College  buildings^  Washington,  D.  C ,  construction  methods,  iv,  3866 
Black  River,  Ohio,  floods,  and  sedimentand  discharge  observations,  iv,  380.3, 3818 

Blast  meters,  test  of iv,  3739 

Boston,  Mass. ,  defenses  of,  damp-proofing iv,  37  VV 

Breakwater  construction  in  Buffalo  (N.  Y.)  district,  pictorial  engineer- 
ing historv  of '. iv, 

Buffalo  (N.  V. )  engineering  district,  pictorial  hiatory  ot  bwiakvaXeT  cou- 
struction ^v» 
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Technical  iletaiU  of  ennneering  methods — Contiaiied. 

Charleston,  6.  C,  acfensetiof,  damp-proofinft,  and  door  for  telantograph 

Coal  miDiiiK  in  the  PhilippiceB iv) 3870 

Columbia  Kiver,  defeneee  of  month,  fire-control  commnnicatioDa iv,3739 

Cuyahoga  River,  Ohio,  Hoods,  and  eediment  and  dwchBrge  ob«erva- 

tiona iT,38C3,3(>13 

Duluth,  Minn.,  description  of  phmt  and  methods  employed  in  bnilding 

concrele  poiith  pier  at  Superior  Entry 1, 506;  iv,  3779 

Kngineer  School  of  Application,  bmidings,  conatrurtion  methods iv,  3S66 

Florida  coast,  defeneeeof,  damp- proofing  at  Key  Weet  and  Tampa iv,  3723 

Flnriila  coai>t,  defenHes  of  Penaaeola,  damp-proofing  and  coloring  of  con- 
crete to  diminish  elare IV,  3726 

(ialvetiton,  Tex.,  defence  of,  damp- proofing  and  funndatione iv,37U!i 

(ieotfpa,  defenKS  of  coaat,  dkmp-proofing it,  3723 

(jovemment  Printing  Office,  Waaliington,  D.  C,  new  bnilding  for,  con- 

fltruclion  methode,  etc iv,3819 

(imnd    Klver,   Oliio,    floods,   and  sediment   and    discharge   obeervS' 

tiims IV, 3803,3813 

Ilaiiinton  Koade,  Va.,  defeneee  of,  damp-proofing  and  datum  points  ...  iv.  3721 

Key  West,  Fla.,  defenses  of,  damp-proofing iv,  37S 

Long  Island  Sonnd,  defenses  of  eastern  entrance,  hot-air  plant,  damp- 
proofing,  ami  painting  of  concrete iv,3713 

Ma'ne,  defenses  of  coast,  damp-proofing . iv,  3709 

Mobile,  Ala.,  defenses  of,  damp-proofing iv,3727 

Narragansett  Bay,  11.  I.,  defenses  of,  foundations  and  damp-proofing  ..   it,  3712 

New  Orleans,  La.,  defenses  o(,  damp-proofing iv,3728 

Xew  Yorii  Harbor,  N.  Y.,  observations  upon  actual  draft  of  laqee  steam- 

sliipe  when  under  way  as  compared  with  draft  at  piers it,  3743 

New  Yorli,  N.  Y.,  defenses  of,  damp-proofing,  painting  of  concrete,  and 

conduits  and  pwilches  in  electrical  m^tallations -v.-WS 

I'ensacola,  Fla.,  defenses  of,  damp- proofing,  and  coloring  of  concrete  to 

diminish  glare iv,  3726 

Philippines,  coal  mining  in  the iv,3870 

Portsumnth,  N.  H.,  defenses  of,  daiup-proofing iv,371l 

8au  FranciKo,  Cal.,  defenses  of,  roads  and  roaabuilding,  damp-proofing, 
"™"— "'-s  for  water  supply,  types  of  ventjlators,  ana  flatcars  for  in- 


South  Carolina,  defenses  of  coast,  damp-proofing,  and  door  for  telauto- 
graph niche iv,  3722 

Superior,  Wis.,  description  of  plant  and  methods  employed  in  bnilding 

rancrele  south  pier  at  Smienor  Kntry '. 1,606;  it,  3779 

Steamsliips,  large,  observations  upon  actiifti  draft  when  under  way  as 

I'omiiared  with  draft  at  piers iv,3743 

Tampa,  Fla.,  defenses  of,  damp-proofing it, 3725 

Washington,  D.  0.,  barracks,  methods  of  reconstruction iv,38t<6 

Washington,   D.  O.,  new  buiMing  for  Government  Printing  Oflice, 

methods  of  conslruction iv,  3819 

\Vliit«  Hiver,  Arlt.,  upper,  lock  and  dam  construction iv,3750 

Telegraph  line,  (iovemment,  Washington,  D.  C 1,731,732;  iv,3954 

Tenncswee  Hiver: 

Uriilgt^  at  (iilbertsviUe,  Ky i,712 

(;iiattanooga,  Tenn.,  improvement  above i,  444;  11,2357,2359 

CliatlaiHK^^,  Tenn.,  to  Riverton,  Aia.,  improvement  from..  i,446;  ii.  2357,2360 

Gauging  (rcf  Mississippi  River  Commission) ii~i>7;  S.,  7,63 

Muscle  Shoalx  Canal,  Ala.,  operating  and  care 1,447;  n,237B 

Riverton,  Ala.,  improvement  below i,446;  11.2357,2364 

Tensas  River,  La.,  improvement  of i,38»;  ii,  2043,2045 

Terraccia  Cut-otf,  Fla.  (itfe  Manatee  River) 1,296,296;  !1. 1707,1706 

Texas,  removal  of  water  hyacinth e  from  waters  in i,360 

Texas  City  Harbor,  Tex.: 

Harbor  lines i,  709;  ii,  2026 

Improvement  of  channel  to  lialventon i,  369;  ii,  1983 

Thames  River,  Conn. : 

Bridge  across  Win thropa  Cove,  New  I^ndon i,  715 

Examination  of  Wintlirops  Cove,  New  London i,  107,1004 
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Thames  River,  Conn. — Continued. 

Improvement  of i,  90, 972 

Improvement  of  New  London  Harbor i,  89, 971 

The  Board  of  Enginet^ra i,  4,  749 

The  Hague,  Norfolk,  Va.,  harbor  lines  in  Smith  Creek i,  709;  ii,  1470 

Thomas,  Emma  J.  (schooner),  removal  of  wreck  of i,  193, 1273 

Threemile  Rapids,  Columbia  River,  Greg,  and  Wash.,  improvement  at.  i,  666;  in,  3473 

Thunder  Bay  River,  Mich.,  improvement  of  Alpena  Harbor i,  572;  iii,  3073 

Tickfaw  River,  La.,  improvement  of,  including?  tributaries i,  355;  ii,  1906 

Ticonderoga  River,  N.  Y . ,  examination  of i,  70, 886 

Tide  Water  Traprock  Company,  bridge  of i,  721 

Tigre  Bavou  ( Vermilion  Parish ),  La.,  examination  of i,  366;  ii,  1965 

Tillamook  Bay  and  bar,  Oreg.,  improvement  of 1,661,663;  in,  3466, 3468 

Timber,  rules  governing  running  of  loose,  on  certain  streams i,  710 

Tinicum  Island,  Delaware  River,  removal  of  wreck i,  156, 1201 

Tiverton,  R.  I.,  improvement  of  Sakonnet  River  at i,  76, 914 

Toledo     Harbor,     Ohio,     improvement     of,   including    dredge   construc- 
tion    1,592,1209;  in, 3150 

Toledo,  Peoria  and  Western  Rail wav  Company,  bridge  of i,  721 

Toledo,  Port  Clinton  and  Lakeside  Ilail way  Company,  bridge  of i,  714 

Tolomato  River,  Fla.  (me  St.  Augustine  Harbor) i,  284;  ii,  1694 

Tomac  Harbor,  Conn. ,  examination  of , i,  106, 993 

Tombigbee  River,  Ala.  and  Miss.: 

Columbus  to  Walker's  bridge,  Miss. ,  improvement  from i,  330;  n,  1821 

Demopolis,  Ala.,  improvement  below i,  326, 327;  n,  1815, 1818 

Demopolis,  Ala.,  to  Columbus,  Miss,   improvement  from ^ i,  329;  n,  1820 

Demopolis,    Ala.,    to     McGrews     slioals,     survey     for     loi^ation     of 

locks 1,343;  11,1840,1842 

Tonawanda  Creek  and  Harbor,  N.  Y. ,  improvement  of i,  616;  in,  3268 

Tongue  Point,  Columbia  River,  Oreg.,  improvement  below i,  678;  in,  3543 

Tonnage,  Sault  Ste.  Marie  canals,  Mich i,  585;  in,  3102 

Torpedoes i,  10, 12 

Town  River,  Mass. ,  improvement  of i,  59, 859 

Tradewater  River,  Ky. ,  examination  of i,  502;  in,  2722 

Trail  Creek,  Ind.: 

Improvement  of  Michigan  City  inner  harbor i,  544, 545;  in,  2969 

Improvement  of  Michigan  City  outer  harbor i,  544, 545;  in,  2969 

Trails: 

See  also  Roa<ls. 

Yukon  River  to  Coldfoot,  Alaska i,744;  iv,4217 

Traps,  fish,  in  Pu^et  Sound,  Wash. ,  inspection  of i,  703;  iv,  3625 

Traverse  Lake,  Minn.,  tinaj  report  on  survey  of i,  430;  n,  2260 

Trawicks  Landing,  Choctawhatchee  R4 ver,  Ala. ,  bridge  near i,  712 

Trent  River,  N.C.,  improvement  of i,234;  ii,  1483 

Trinity,  La.,  bridge  across  Little  River  to  Jonesville i»  719 

Trinity  River,  Tex. : 

Examination  between  Dallas  and  the  East  Fork i,  382;  n,  2021 

Improvement  of 1,372,374,375;  n,  1993, 1999, 2001 

Troops: 

Battalion  of  Engineers 1,12,13,751,754,758 

Engineer  equipment  of - J.  1",  766,  773,  775 

Troy,  N.  Y. ,  removal  of  wreck  in  Hudson  River i,  126, 1054 

Tuckerton  Creek,  N.  J.,  improvement  of 1,163,1234 

Tug  Fork,  Big  Sandy  River,  \V.  Va.  and  Ky. : 

Bridge  near  Matewan,  W.  Va ; '»  712 

Bridge  between  Mingo  ( -ounty,  W.  Va. ,  and  Pike  County,  Ky i,  712 

Bridge  at  Vulcan,  W,  Va _  1.712 

Improvement  of i,479;  in,2636,2638 

Tunnel,  Washhigton  Aqiie<luct,  D.  C i,  726,  727;  iv,  3883, 3889 

Tuolumne  Harbor  and  River,  Cal. ,  construction  of  bridge i,  715    , 

Turners  Cut,  N.C.: 

Examination  and  survey  for  waterway  via h  227;  ii,  1387 

Improvement  of  waterwav  via h  223;  ii,  J^,^ 

Turtle  River,  Ga.  {see  Brunswick  Harlx)r) i,  274;  n,  I^^ 

Twelvemile  Creek  (Orange  River)  Fla. : 

Bridge  at  Buckingham ; * ' 

Improvement  of.. ^/^     \  ^^A^ 
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Twelvemile  C\eek,  N.  Y.     See  Wilson  Harbor. 

Twin  Rivers,  Wis. : 

Bridge  across  West  Twin  River i,  718 

Improvement  of  Two  Rivers  Harbor i,  525;  in,  2826 

Two  Harbors,  Minn. ,  improvement  of  Agate  Bay i,  504;  in,  2745 

Two  Rivers  Harbor,  Wis. : 

Bridge  across  West  Twin  River i,  718 

Imi)rovement  of i,  525;  iir,  282t> 

Tyaskiu  ( Wetipcjuin )  Cn»ek,  Md. ,  improvement  of i,  189, 1269 

T>'garts  Valley  River,  W.  Va. ,  bridge  across r,  716 

U. 

Umpqua  River,  Oreg. ,  examination  and  survey  of  mouth i,  671 ;  iii,  3505 

Union  Lake,  Wash. ,  improvement  of  waterway  via i,  695 ;  iv,  361 1 

Union  River,  Me.,  improvement  of i,  23,  781 

Urbana  Creek,  Va. : 

Harbor  lines i,  709, 1359 

Improvement  of i,  210,  1327 

Uriarte  No.  4  (steamer),  removal  of  wreck  of i,  193, 1274 

V. 

Valdes,  Alaska,  road  to  Fort  Egbert i,  744;  iv,  4217 

Vallejo,  Cal. ,  harbor  lines  in  Mare  Island  Strait i,  709;  iii,  3430 

Valley  Forge  ( tugboat ) ,  removal  of  wreck  of i,  217, 1 341 

Vancelx>ro,  N.  C. ,  bridge  across  Swift  Creek i,  721 

Variation  of  compass  along  west  end  of  Lake  Superior i,  737;  iv,  4132 

Venango  County,  Pa. ,  bridge  of i,  720 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes i,  356;  ii,  liK>8 

Vermilion  llarlx)r,  Ohio: 

Kxaniination  of i,  609;  in,  32^^ 

Im|)rovemeiit  of ,. i,  597;  in,  3166 

Vessels: 

St'c  <tho  Drcilge  boats  and  Wrecks. 

C)b.<ervations  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  draft  at  piers iv, 3743 

Rules  governing  running  of  steamboats  on  certain  streams i,  710 

Vicksburg  Harl>C)r,  Miss.,  improvement  of i,392;  ii,  2050 

Vidalia  nar])or,  La.  (.f<*?  Mississippi  River  Coumiiasion) i,  707;  S.,  3,40 

Vinalhaven,  INIc.,  improvement  of  Carvers  Harbor i»29,  787 

A'ineyard  Haven,  Ma.ss. : 

l^xamination  of  haven  and  harlx)r  for  harbor  of  refuge i,  87,  949 

Inipnivoiuent  of  har})or i,  72,908 

Mnevard  Sound,  Mass.: 

Kxaniination  for  harbors  of  refuge it  87,  949 

Removal  of  wreck  near  light-ship 1,86,929 

Vir^'inia  Cut,  Va.,  examination  and  survey  for  waterway  via i,  227;  u,  1387 

Volusia  l)ar,  St.  Johns  River,  Fla.,  improvement  of .' i*2^»  u,  1692 

Von  SttMil>on,  (ieuerul  Baron,  statue  of ly?^;  IT,3950 

Vulcan,  W.  Va.,  bridge  across  Tug  Fork,  Big  Sandy  River .- 1,712 

Vulcan  Coal  Company,  bridge  of '. 1, 7l2 

AV. 

Wabash  Railroad  Company,  bridges  of,  obstructing  Illinois  River 1,722,723 

Wabash  River,  Iu<l.  and  III.: 

Kxaniination  above  Vincennes  to  IVrrysville,  Ind 1,502;  ni,2726 

Improvement  above  Vincennes,  Ind  . .' i,  492, 496;  in, 2672, 2673 

iniprovcuient  b('l(»\v  Vincennes,  Ind 1,492,498;  ni,2672 

Operating  and  care  of  (Jrand  Rapids  lock  and  dam i>495;  m,2675 

Survey  from  Vincennes,  Ind.,  to  mouth 1,603;  iii,2729 

Waccamaw  River,  N.  C.  and  S.  C. : 

Kxaminatiorj  and  survev 1, 262;  ii,1614 

Improvement  of .* 1,246;  II,1M4 

\\achapreague  Inlet,  Va.,  life-saving  station,  removal  of  wreck  off x«  193,1274 

\\ahkiakum  Countv,  Wash.,  bridge  of 1,717 
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Wakefield,  Va.,  monument  and  wharf i,  731;  iv,  3900, 3957 

Wa^pinger  Creek,  N.  Y.,  improvement  of i,  124, 1051 

Wappoo  Cut,  S.  C,  improvement  of i,  258;  ii,  1562 

War  College,  Army,  Washington,  D.  C. : 

Erection  of   buildings    for,    including  report    on    conBtruction   meth- 
ods    1,740;  iv,3866,4183 

Statue  of  Frederick  the  Great  in  grounds  of  , i,  742;  iv,  4199 

Ward,  John  J.  (barge),  removal  of  wreck  of i,227;  ii,  1380 

War  maps i,  739 

Warm  Springs  Creek,  Cal.,  bridge  near  Al  .iso i,  714 

Warrior  River,  Ala.: 

Improvement  above  Tuscaloosa i,  325;  ii,  1812 

Improvement  below  Tuscaloosa ^ i,  325;  ii,  1813 

Operating  and  care  of  locks  and  dams i,  332;  ii,  1822 

Survey  for  location  of  Locks  5  and  6  ( 14  and  15) ,  below  Tuscaloofc*.  i,  343,  ii,  1840 
AVarroad  ilarbor  and  River,  Minn.,  improvement  of,  including  report  on 

project  by  Board  of  Engineers  for  Rivers  and  Harbors i,  429;  ii,  2251,2253 

Warwick  River,  Md. ,  improvement  of i,  187, 1265 

Washington,  1).  C. : 

Aqueduct  Bridge  across  Potx^miac  River,  repair  of i,  723;  iv,  3877 

Aqueduct,  Dalecarlia  reservoir i,  726;  iv, 1^883 

Aqueduct,  filtration  plant i,  728;  iv,3890 

A<iueduct,  increasing  water  supply i,  727;  iv,  3889 

Aqueduct,  maintenance  and  repair i,  726;  iv,  3883 

Aqueduct  tunnel  and  Howanl  Universitv  reservoir i,  726,  727;  iv,  3883, 3889 

Army  War  College,  buildings  for I i,  740;  i v,  3866, 4ia3 

Army  War  College,  statue  of  Frederick  the  CJreat i,  742;  iv,  4199 

Barracks.     See  \Vashington  Barracks. 

Battalion  of  Engineers i,  12, 13,  751,  754,  758 

Bridge  across  Anacostia  River i,  714 

Defenses  of i,  5, 9 

Engineer  depot i,  13,  760 

Engineer  School  of  Application,  including  buildings,  with  rei)ort  on  con- 
struction methods i,  12, 14, 15,  741,  751 ;  iv,  3866, 4183 

Executive  Mansion  and  oflice .• i,  730;  iv,  3899, 3901, 3906 

Government  Printing  Office,  erection  of  new  building,  including  report 

on  construction  methods,  etc i,  739;  iv,  .'^819, 4179 

CJovemment  Printing  Office,  repairs  to  old  building i,  740;  iv,  4180 

Ilarbor  lines  in  Potomac  and  Anacostia  rivers v,  709, 1351 

Highway  bridge,  Potomac  River,  to  replace  Long  Bridge i,  724;  iv,  3879 

Improvement  of  Anacostia  River  at i,  197, 1310 

Improvement  of  Potomac  River  at i,  194, 1306 

Improvement  of  Potomac  River  below i,  197, 1309 

Public  buildings  and  grounds,  and  Washington  Monument  .T i,  730;  iv,  3899 

Soldiers*  Home  grounds,  topographical  survey  of i,  758 

Statue  of  Fre<lerick  the  Great i,  742;  iv,4l99 

Statues  and  memorials  in  public  grounds i,  730;  iv,  3900 

Survey  of  Unite<l  States  land  within  flats  of  Anac^ostia  River i,  19 

Wrei'ks  in  Potomac  River,  removal  of r,  217, 1341 

Washington,  (Jeorge: 

Monument  at  Wakefield,  Va i,  732;  iv,  3900, 3957 

Monument  at  Washington,  I>.  (' i,  7:U);  iv,3899 

Washington  Barracks,  P.  C. : 

EngineiT  <leix>t i,  13,  7()0 

EngincHjr  School,  including  report  on  methoils  of  coustructing  buildings 

fur 1,12,14,15,741,751;  iv,3866,418:i 

Sutue  of  Fre<lerick  the  Great i,  742;  iv,4199 

War    College    buildings,    including    re|)ort     on     construction     meth- 

o<ls 1,740;  iv,3866,4183 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound,  i,  695;  iv,  3611 

Washington  Monument,  D.  C i,730;  iv,3809« 

Washington  S<mthern  Railway  Comiiany,  bridges  of i,  716 

Washita  ( Ouachita)  River,  Ark.  and  I^. ,  improvement  of i,  :W7;  ii,  2039 

Water  craft : 

^S^'^  alito  Dretlge  l>oats  nml  Wrecks. 

Ol)servation8  upon  actual  draft  of  large  steamships  when  underway  as 

compared  with  draft  at  piers iv,  3743 

Rules  governing  running  of  steamboats  on  certain  streams i,  710 
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Wateree  River,  S.  C. : 

Examination  from  mouth  to  Camden i,  262;  ii,  1629 

Improvement  of i,  252;  ii,  1554 

Water  nvacinths,  removal  of: 

From  Florida  waters i,299;  ii,  1712 

From  Louisiana  waters i,  360;  ii,  1913 

•  From  Texas  waters i,  360 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash i,  685;  iii,  3558 

Floods,  and  sediment  and  discharge  observations,  in  Cuyahoga,  Grand, 

and  Black  rivers,  Ohio iv,3803,3813 

Michigan  I^ke,  variations  in  surface  level  on  east  shore i,  544 

Mississippi  River  and  principal  tributaries i,  430, 707;  ii,  2296;  S.,  7, 6S 

Northern   and  Northwestern  lakes,  levels  (1860-1904)  and  discharges 

(1860-1903) 1,736;  iv,4057,4a58 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 
Water  supply,  Washington,  D.  C.     See  Washington,  D.  C. 
Waterways  Uee  also  Canals): 

Beaufort,  N.  C,  to  Newbem ^ i,235;  ii,  1485 

Beaufort,  N.  C,  to  New  River i,237;  ii,  1488 

Charleston  to  Beaufort,  8.  C i,259;  ii,  1563 

Charleston  to  McClellam-ille,  8.  C i,255;  ii,  1558 

Chincoteague  Bay,  Va. ,  to  Delaware  Bay,  Del , ii  175, 1247 

Galveston  to  Houston,  Tex \ i,  370;  ii,  1985 

Keweenaw  Bay  to  Lake  Superior,  Mich ii  512, 514;  iii,  2767 

Lockport,  111.,  to  St.  Louis,  Mo.,  via  Illinois,  Des  Plaines,  and  Missis- 
sippi rivers 1,540,707;  iii,2931;  S.,11,53 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Currituck  Sound  ..  i,  224;  ii,  1376 

Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C r,227;  ii,  1387 

Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquotank  River,  i,  223;  ii,  1374 

Portage  Lake  and  Lake  Superior  canals i,  512, 514;  iii,  2767 

Puget  Sound  to  Lake  Washington i,  695;  iv,  3611 

Savannah,  Ga.,  to  Beaufort,  S.  C.  (see  Savannah  Harbor) i,  262;  ii,  1639 

Savannah,  Ga.,  to  Fernandina,  Fla i, 276;  ii,  1662 

Superior  Lake  to  Lake  Huron,  final  report  on  survey i,  591 

Waukegan  Harbor,  111.,  improvement  of i,  532;  iii,  2843 

Weaver,  E.  H.  (schooner),  removal  of  wreck  of i»227;  n,  1380 

Weepecket  rock,  Buzzards  Bay,  Mass.,  examination  and  sur>'ey i,  87, 945 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of i,  219;  ii,  1366 

West  Fork  River,  W.  Va.,  bridge  near  Fairmont i,  716 

West  Galveston  Bay,  Tex. ,  improvement  of i,  373, 375;  ii,  1999, 2002 

West  Glasgow,  Mo. : 

Exammation  of  Missouri  River  at  and  near i,  436;  ii,  2328 

Improvement  of  Missouri  River i,  431;  ii,  2300 

West  llaven  Harbor,  Conn.,  examination  of  West  River  at i,  107, 996 

West  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of i,  586;  iii,  3118 

Westport,  Conn.: 

Bridge  across  Saugatuck  River i,  717 

Improvement  of  harbor i,  101, 987 

Westport,  Mass.,  bridge  of  town  of i,  718 

Westport  Point,  Mass. ,  bridge  across  Acoaksett  River i,  718 

West  River,  Conn.,  examination  of i,  107, 996 

West  Twin  River,  Wis. : 

Bridge  at  Two  Rivers i,  718 

Improvement  of  Two  Rivers  Harbor i,  525;  iii,  2826 

West  Valley  Creek,  Wash. ,  bridge  across i,  717 

Wetipquin  (T^askin)  Creek,  Md.,  improvement  of 1,189,1269 

Weymouth  River,  Mass. : 

Examination  and  survey  of  Fore  River i,  70, 891 

Improvement  of i,  58, 858 

Whatcom  Harbor,  Wash.: 

Bridge  across  I  and  J  street  waterway i,  716 

Improvement  of i,  700;  iv,  3619 

Whitehall,  N.  Y.,  improvement  of  Narrows  of  Lake  Champlain 1,68,868 

White  House,  Washington,  D.  C i,730;  iv,3899,3901 

White  Lake  Harbor,  Mich.,  improvement  of i,561;  ill, 3011 
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White  River,  Ark.: 

Gau^Dg  (see  Mississippi  River  Commission) i,  707;  S. 

Improvement  by  open-channel  work i,  401 ;  u 

Improvement  of  upper  river  by  locks  and  dams,  including  report  on 
technical  details i,  403;  in,  2102;  iv 

Operating  and  care  of  lock  and  dam i,  405;  ii 

White  River,  Ind.,  improvement  of i,  496;  iii 


Wickford  Harbor,  R.  I. ,  examination  of  Mill  Cove i,  87, 934 


.,244 
1267 


Wickliffe,  K^\,  examination  of  Mississippi  River  in  front  of i,  708;  S. 

Wicomico  River,  Md.,  improvement  of i,  189, 

Wilhoite  Bend,  Siissouri  River,  Mo.: 

Examination  of  Missouri  River  at  and  near i,  436;  ii, 

Improvement  of  Missouri  River i,  431 ;  ii, 

Wilkesoarre,  Pa.,  examination  of  Susquehanna  River  near i,  194, 

Willamette  River,  Oreg. : 

Bridge  at  Portland 

Examination  opposite  Albany i,  686;  iii, 

Examination  between  Portland  and  Oregon  City i,  685;  in, 

Examination  of  canal  at  Willamette  Falls,  including  report  on  title  by 

Attorney -General 

Improvement  above  Portland i,  672;  iii, 

Improvement  below  Portland i,  675;  in, 

Revised  project,  with  estimate  of  cost,  for  improvement  above  Port- 
land    1, 673;  in, 

Willapa  River  and  Harbor,  Wash.,  improvement  of i,  686;  iv 

Wilmmgton  Bay  and  Harbor,  Cal. : 

Bridge  to  San  Pedro 

Construction  of  deep-water  harl)or  in  San  Pedro  Bay i,  632;  in, 

Improvement  of  inner  harbor '. i,  634;  in, 

Wilmington,  Del.: 

Improvement  of  harbor i,  166, 

Removal  of  wreck  in  Christiana  River i,  177, 

Wilmington,  N.  C. : 

Defenses  of  Cape  Fear  River 

Improvement  of  Cape  Fear  River  above i,  240;  n, 

Improvement  of  Cape  Fear  River  at  and  below i,  242;  n, 

Wilson  Harbor,  N.  Y.,  improvement  of,  including  report  on  project  by 
Board  of  Engineers  for  Rivers  and  Harbors i,  618;  in,  3319, 

Wilson  Point,  Cal.  (see  San  Pablo  Bay ) i,  641 ;  in, 

Wind  Point,  l^ke  Michigan,  W^is.,  reef  off i,  737;  iv, 

Winnebago  Lake,  Wis.  (see  Fox  River) i,  534;  in, 

Winnibigoshish  Lake,  Minn.: 

Construction  of  reservoir  dam i,  422;  ii, 

Operating  and  care  of  reservoir  dam i,  424;  ii, 

Winthrops  Cove,  New  London  Harbor,  Conn. : 

Bridge  across '. 

Examination  of i,  107, 

Improvement  of i,  89, 971 

Winyah  Bay,  S.  C. : 

Examination  and  survey i,  262;  ii, 

Improvement  of i,  249;  n, 

Wisconsin  Entrance,  Duluth  Harbor,  Minn.,  improvement  of i,  505;  in, 

Wisconsin  River,  Wis.: 

Bridge  at  Springgreen 

Improvement  of  (see  Fox  River) i,  533; 

Withlaeoochee  River,  Fla. : 

Bridge  at  Dunnellon 

\^     Bridge  near  South  Dunnellon 

Improvement  of i,  295, 298;  n,  1707, 

Wolf  River,  Memphis,  Tenn.  (see  Mississippi  River  Commission) i,  707;  S., 

Wolf  (Ahnapee}  River,  Wis.  (see  Ahnapee  Harbor) i,  523;  in, 

Wolf  River  (tributary  of  the  Fox),  Wis.  («?eFox  River) i,533;  in, 

Woodbridge  Creek,  N.  J.,  improvement  of i,  138, 

Woods  Hole,  Mass. : 

Examination  and  sur\^ey  of  Little  Harbor i,  8ft'»'  ^      ^^ 

Improvement  of i,  7^v      E:j 

Wrangell  Narrows,  Alaska,  examination  and  survey - i|704;  Ww  ^ 
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Wrecks,  etc.,  removal  of i,  18 

Albany,  N.  Y 1,126,1054 

Annapolis,  Md.,  Severn  River 1,193,1273 

Apalachicola,  Fla 1,321;  ii,1792 

Arthur  Kill,  N.J 1,148,1157,1158 

Ashley  River,  S.  C 1,261;  ii,  1565 

Back  Creek,  Md 1,193,1274 

Bay  Ridge  channel,  New  York  Harbor,  N.  Y 1,134,1126,1127 

Beaufort  Harbor,  N.  C i,244;  n,  1505 

Block  Island,  R.  I i,  86, 930 

Bronx  River,  N.  Y r,  125, 126, 1052, 1053 

Cape  May,  N.J 1,156,1201 

Carrabelfe  River,  Fla 1,321;  ii,  1792 

Carteret,  N.  J 1,148,1158 

Cedar  Creek,  N.  J 1,177,1248 

Chcjsapcake  Baj',  entrance  to i,  227;  n,  1380 

Christiana  River,  Del 1,177,1249 

Cleveland  Harbor,  Ohio i,608;  in,.3207 

Conneaut  Harbor,  Ohio i,608;  in,  3209 

Crooked  (Carrabelle)  River,  Fla i,321;  ii,  1792 

Cro!»s  le<lge  light,  Delaware  Bay i,  156, 1200 

Cuml)erland  Sound,  (ra.  and  Fla i,279;  ir,1668 

Delaware  Bay  and  River 1,156,157,1200,1201 

Delaware  Breakwater  Harbor i,  156, 1200 

Eagle  Harbor,  Mich,  (steamer  Hutchinson) i, 517;  rn,  2782 

East  River,  N.  Y 1,126,1053 

Elk  River,  Md 1,193,1274 

.    Erie  Lake,  Ohio r,  607, 608;  in,  3206, 3207, 3208, 3209 

Fairport  Harbor,  Ohio 1,607,608;  m, 3206, 3207, 3208 

Fenwicks  Island  shoal,  Md 1,193,1274 

Frankford  Creek,  Pa 1,156,1200 

Goose  Island  flats,  Delaware  River 1,156, 1200 

Grand  Marais  Harbor,  Mich i,  517;  in,  2781 

Grays  Ferr>',  Schuylkill  River,  Pa 1,156,1201 

Greenport  Harbor,  N.  Y 1,125,1052 

Hampton  Roads,  Va. ,  off  Newport  News  Point ^ r,  227;  n,  1380 

Hanakerchief  shoal.  Mass r,86, 929 

'  Hen  and  Chicken  light-ship,  Mass.,  near i,  86, 929 

Horn  Island  Harbor,  Miss i,342;  li,  1830 

Hudson  River,  Albany,  N.  Y 1,126,1054 

Hudson  River,  New  York  Harbor,  N.  Y i,  125, 126, 1052, 1063, 1064 

Hudson  River,  Saugerties  Harlwr,  N.  Y i,  125, 1052 

Hudson  River,  Troy,  N.  Y 1,126,1054 

Huron  Lake,  Mich.,  near  Port  Huron  light-ship nr,3139 

Judith,  Point,  R.  1 1,86,930 

Kingston,  R.  L,  off  Point  Judith i,  86, 930 

Lambs,  S.  C i,261;  n,  1565 

Leipsic  River,  Del 1,178,1248 

Little  Duck  Creek  ( Leipsic  River) ,  Del i,  178, 1248 

Little  Egg  Harbor  Bay,  N.  J 1,178,1249 

Marcushook,  Pa 1,156,1200 

Mattaponi  River,  Va 1,217,1342 

Maurice  River,  N.  J 1,177,178,1249 

Mispillion  River,  Del ^ 1,178,1249 

Mississippi  Sound,  Miss. ,  Horn  Island  Harbor i,  342;  n,  1839 

Mobile  Bay  and  Harbor,  Ala i,  342;  ii,  1839 

Monomoy  Point,  Mass 1,86^929,930 

Nantucket  Island,  Mass.,  off  Sankaty  Head 1,86,929 

Nantucket  Sound,  Maaa i,  86,. 929 

Narrows,  the,  New  York  Harbor,  N.  Y. 1,134^1127 

Newark  Bav,  N.  J 1,148,1157 

Newcastle,  Del.,  near  Goose  Island  flats r,  156^1200 

Newport  News  Point,  Va 1,227;  ii,I38a 

Newport  River,  N.  C,  at  Beaufort 1,244;  ii,.l505 

NewShoreham,  Block  Island,  R.  I 1,86,930 

Newtown  Creek,  N.  Y 1,126,1053 

New  York  Harbor,  N.  Y.,  Arthur  Kill 1,148,1157,1168 
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New  York  Harbor,  N.  Y.,  Bay  Ridge  channel 1,134,1126,1127 

New  York  Harbor,  N.  Y.,  Bronx  River 1,125,126,1052,1053 

New  York  Harbor,  N.  Y.,  East  River 1,126,105:^ 

New  York  Harbor,  N.  Y.,  Hudson  River 1,125,126,1052,1053,1054 

New  York  Harbor,  N.  Y.,  at  the  Narrows 1,134,1127 

New  York  Harbor,  N.  Y. ,  Newark  Bav i,  148, 1 157 

New  York  Harbor,  N.  Y.,  Newtown  Creek 1,126,1053 

New  York  Harbor,  N.  Y.,  Ke<i  Hook  channel 1,134,1127 

New  York  Harbor,  N.  Y.,  Stateu  Island  Sound  (Arthur  Kill). .  i,  148, 1157. 1158 

North  (Hudson)  River,  N.Y i,  125, 126, 1052, 105:^,  UX54 

Pasquotank  River,  N.  C i,227;  ii,  1380 

Philadelphia,  Pa .• 1,156,1200,1201 

Point  Judith,  R.  1 1,8(5,9:^ 

Pollock  Rip  Slough,  Ma.^ i,  86, 9:^) 

Poises  Island ,  \'a i,  193. 1 274 

Port  Huron  light-ship,  I^ke  Huron,  Mich iii,3139 

Portland  Harbor,  Me 1,34,792 

Potomac  River,  near  River  View,  ^Id i,  217, 1341 

Potomac  River,  at  Washington,  D.  C v i,  217, 1341 

Providence  I larbor  and  River,  R.  I i,  ^i\y  930 

Re<l  Hook  channel.  New  York  Harbor,  N.  Y 1,134,1127 

River  Vi^w,  Md 1,217,1341 

Rogers  shoal,  Nantucket  Sound,  Mass i,  86, 92^) 

Sailors  Encampment,  St.  Marys  River,  Mich in,  313t) 

St.  Clair  Canal,  Lake,  and  River,  Mich i,591;  in,  3138, 3139 

St.  Jones  River,  Del 1,178,1249 

St.  Marys  River,  Mich in,  3139 

Sankaty  Head,  Nantucket  Island,  Mass i,  86, 929 

Saugerties  Harbor,  N.  Y i,  125, 1(X)2 

Savannah  Harlx>r,  Ga i,  279;  n,  1668 

Schu vlkill  River,  Pa i,  156, 1201 

Severn  River,  Md 1,193,1273 

Sewaren,  N.  J 1,148,1157 

Shears,  the,  Delaware  Bav,  harbor  of  refuge i,  156, 1201 

Ship  John  light,  Delaware  Bav i,  15ti,  157, 1200, 1201 

Southeast  light,  Block  Island/R.  I i,  86, 930 

South  Kingston,  R.  I.,  off  Point  Judith i,  86, 930 

Southwest  Point,  Block  Islan<l,  K.  1 i.  86, 9:i0 

Staten  X^^land  Sound  (Arthur  Kill),  N.  J 1,148,1157,1158 

Stoney  Point,  Lake  Erie,  Ohio i,  608;  in,  3208 

Superior  Liike,  Mich i,  517;  in,  2781,  2782 

Taconv,  Pa i,  156, 1200 

Tangier  Sound,  Md i,  193, 1273 

Tinicum  Island,  Delaware  River i,  156, 1201 

Trov,  N.  Y 1,126,1054 

Vineyard  Sound,  Mass i,  86, 929 

Wachapreague  Inlet,  Va. ,  life-saving  station,  off i,  193, 1274 

Washington,  I).  C 1,217,1341 

Wilmington,  Del. ,  Christiana  River i,  177, 1249 

Wyandotte,  Mich.: 

Examination  and  survey  of  back  channel  in  Detroit  River  at i,  591 ;  in,  3140 

Improvement  of  Detroit  River  at i,  589;  in,  3130 

Wyesocking  Bay,  N.  C,  examination  and  survey  for  waterway  via...  i, 227;  n,  1387 

Y. 

Yalobusha  River,  Miss.,  examination  from  Grenada  to  mouth i,398;  n,  2091 

Yamhill  River,  Orep. : 

Examination  with  a  view  to  prolonging  period  of  navigation i,  686;  in,  3569 

Improvement  of i,  672;  iii,  3526 

Operating  and  care  of  lock  and  dam i,  675;  in,  3532 

Yankton,  S.  r>ak.  (g^e  Missouri  River) i,431;  ii.^aftft^ 

Yaouina  Bay,  Oreg.,  improvement  of,  including  report  on  project  by  Board  <v4^ 

01  Engineers  for  Rivers  and  Harbors,  etc i,  659, 6o3;  in,  3448, 344^  •» ^^^^ 

Yaquina  River,  Oreg.,  examination  from  mouth  to  Elk  City i,  672;  i * "^ * 


AJbany,  N.  Y i— : (.U^K 

Annapolis,  Mii.,  SevBnrBhw .-  i,na^lS73 

Apalnchicola,  Fia 1,3X1;  n,nvi 

ArtfaorKUl,  N.J - ^l«ttlS7.1IM 

Ashley  Btver,  S.  C .-... *,tn;  I1,U« 

Back  Creek,  Md i« ™ ;  i,tK,m4 

Kiy  Ridge  ehsnnd,  New  Yoi*  OBtbar,  S.  T i;ra^im,lisr 

Beaafort  Harbor,  N.  C —  i,**^  n,IS» 

Blwt  Mand,  R.  ! ; i i;>b.MI 

BroDx  River,  N.  Y i...  t;ia,IM^10B;H69 

e«peM«r,  N.  J ™........  i;lW,iaOI 

Gwnibdfc Birer,  PJb „ i;Sn:  n,17U 

Ckrt»iet,N.J i,14i^lU* 

Cedar  Creek,  N.  J i............  iI77,It« 

Oheaapeake Bn-,  entrsneato _ h^Bi  ii,U80 

ChriBfiMw  MTer,  Dri t,177,lH* 

Caeretand  Harbor,  Ohio ^OOB;  ukWJ 

ConneMit  Harbor,  Ohio. ... .... ^MB;  iii,S3ra 

Oirooked  (CarrabeH^  Blv«r,  Pte. i,Stl;n,17M 

Cross letlge Ikltt,  IWnware Bn- „ i,lH,ia)0 

Cnmberfaiid  Sotm^S*.  aad  n» ^V*;  17,1068 

Delaware  Bav  aod  tOrer j,TB9,WT,nm,lS>l 

IMaware  BmkwBter  HKbor .^ l,n«,UOO 

Ernie  Harbor,  Hicb.  (ateaaief  HatcMnKMi) 1,617;  ni,17K 

East  Kiyer,  N.  Y i,Iig;nO 


HkHhrer,  Md ^^. t,rm^W* 

Erie  LAe;  Ohio i^<W,<0>;  a^MBUMpTtMBB^lKH 

Frirport  Harbor,  Miio :...  ^SOr.fllle;  tti;Sn9,3W7,SVB 


Fenwicks  Island  ^oat,  Hd _ t,im,tTt4 

Ftaakfcird  Creek,  P» _.-  i,  180,1300 

Goose  Idand  fiats,  DAnrHvBiTer 1, 186, 1100 

Grand  Harais  Harbor,  Hieh .. ..................  tiNT;  m,tm 

Grays  Feny,  Sehttjlfail  Krer,  P» 1,188,1801 

Greenport  Harbor,  N.  Y 1,139,105-' 

Hampton  Roads,  Vs.,  off  Newport  News  Point r,2?7;  n,  13fiO 

Hanilkerchief  shoal.  Mass i,»8, 929 

'  Hen  and  Chicken  Hght-ehip,  Mass.,  near i,  88, 92J 

Horn  laland  Harbor,  Miw 1,342;  u.  IC39 

Hndson  River,  Albany,  N.  Y i,  128,  lOW 

Hudson  Kiver,  New  York  Harbor,  N.  Y 1,125.128, 1052, 106S,  lOW 

Hudson  River,  Saogertiea  Harbor,  N.  Y i,  12S,lCtt* 

Hudson  River.  Troy,  N.  Y 1,1*8.  l(ftl 

Haron  J-ake,  Mich.,  near  Port  Huron  light-ship iii.3l:M 

Judith,  I'oinI,  R.  1 1,88,9:1') 

KiiiKston,  R.  I.,  off  Point  J  ad  ith i.SB.fl*' 

Lamt*,  ».  C 1,281;  n.  IW 

Leipsio  River,  Del i,  178,  IL**h 

litlle  Uock  Creek  (Uipsii;  River),  Del 1, 17H.  12W 

Little  E(t(5  Harbor  Bav,  N.J i,  17)1, 1^*9 

MarcLishook.  Pa '. 1, 15«,I2W) 

Mattaponi  Itivcr.  Va 1.217. 1X12 

Manriie  River,  N.  J 1. 177, 178. 124?» 

Miepillioii  River,  Del , i,  178.  l.MM 

Hifsiasippi  Sound,  Miw.,  Horn  Island  Harbor i,»*2;  ir,  ls3a 

Mobile  Bav  and  Harbor,  Ala 1,3*2;  w,  l«»> 

Monomovl'oint,  Mass 1, 88, 929.  IKW 

Nantucket  Island,  Mass.,  oft  Sankaty  Head i. SB, 929 

Nantucket  Sound,  Mass i,  98,  B2B 

Narrows,  the,  New  York  Harbor,  N.  Y 1,134,1127 

Newark  Bav,  N.  J (,14(1,11.17 

NewcaatU',  t)el.,  nearUoose  Island  fiats i,  IS8,  liOO 

Newport  News  Point,  Va 1.227;  ir.  1380 

Newport  River,  N.  C,  at  Beaufort i,344;  ir.lSOS 

New  Shoreham.  Block  Island.  R.  I i.88,H30 

Newtown  Creek,  N.  Y l.l3(t,10U 

New  York  Harbor,  N.  Y.,  Arthur  Kill 1. 148, 1157,  USA 


KjhV^     Jiiiprovement above  mouth 

^^^K_     Iinprovemeiit  of  mouth,  mduding  Vickabnrg  Uarbor >,«r£;  •••«■ 

i^^Tellow  Mill  Pond,  Bridgeport,  Conn.  («w  Bridgeporl) t.V»^U. 

"Yellowstone  Sational  Parle,  improvement  of (,  IS7;  ■▼,4171 

YODkere,  N.  Y.,  harbor  Iidm  in  Hudson  Kiver r,  7W,  110) 

Ynrk  Hflrborend  Klvcr,  Me.: 

Bridge  (Sewell's)  ohetructing  navigation i,73S 

Examination  and  survey i,3S,81>    , 

Tork  River,  Va.,  improvement  of 1,201,1111  j 

Xibk  River,  Cat.  tta  Sacramento  Blver  md  OahtondM  OOnU  Connb-  1 

Fjlon) 1,646,706;  ni,MI7;  iv.aM  1 

^'    1  River,  Alaeks,  tnOl  to  Coldfoot i,7«l;  tr.ttIT 


